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Description 

BACKGROUND OF THE INVENTION 

Field of the Invention 5 

[0001] The present invention relates to a printer, a 
printing system, a print control method and a storage 
medium on which is stored a print control program for 
controlling a printer, and more specifically to a printer 
that processes received print data to generate image 
data and to actually print the image data on a recording 
medium, such as a sheet of paper; a printing system 
that employs a predetermined communication medium 
to connect the above described printer and a host com- 
puter, which generates print data in accordance with in- 
structions issued by a user; a print control method for 
the above described printer; a storage medium on which 
is stored a print control program for controlling the above 
described printer; and a transmission device for trans- 
mitting a control program for controlling the above de- 
scribed printer. 

Related Background Art 

[0002] Conventionally, a printing system that is con- 
stituted by the host computer and the printer described 
above is requested not only to permit the printer to print 
data that are generated by the host computer, but also 
to obtain information concerning the printer from the 
host computer and to set the printing environment. Many 
printing systems that satisfy these requests are present- 
ly being produced. 

[0003] Fig. 23 is a functional block diagram illustrating 
the arrangement of a conventional printing system that 
obtains information concerning a printer from a host 
computer and sets the printing environment. In the con- 
ventional printing system, a host computer 2300 and a 
printer 2350 are interconnected by a specific communi- 
cation medium 2380. 

[0004] The host computer 2300 comprises an appli- 
cation unit 2301 , a printer driver 2302, an output buffer 
2303, an l/F (interface) driver 2304 and a utility unit 
2305. 

[0005] The application unit 2301 provides a graphic 
user interface for a user, and generates image data that 
match the purpose of the user. The printer driver 2302 
translates image data generated by the application unit 
2^01 into page description language (hereinafter gen- 
erally refen'ed to as "PDL") data that can be printed by 
the printer 2350. 

[0006] The output buffer 2303 is used to temporarily 
store the PDL data that are generated by the printer driv- 
er 2302. The l/F driver 2304 transmits to the printer 2350 
the PDL data that are stored in the output buffer 2303, 
and exchanges various types of infomriation with the 
printer 2350 to obtain information for the printer 2350 or 
to set the printing environment. The utility unit 2305 ac- 



quires information conceming the printer 2350 and 
transmits it to the graphic user interface, or changes a 
print job or the setup of the printer 2350 in accordance 
with an instruction issued by a user. 
[0007] The printer 2350 comprises an l/F driver 2351 , 
an input buffer 2352, a JCL (Job Control Language) 
parser 2353, a PDL translator 2354, a drawing buffer 
2355. a drawing unit 2356, a printer engine 2357, and 
a database 2358. 

[0008] The l/F driver 2351 receives PDL data from the 
host computer 2300, and exchanges infomriation with 
the host computer to obtain information conceming the 
printer 2350 or to set the environment. The input buffer 

2352 is used to temporarily store data received by the 
l/F driver 2351 , and serves as a buffer memory for de- 
laying the processing perfomned at the following stage. 
[0009] The JCL parser 2353 analyzes the received 
data, and for assigning the processing, employs a pre- 
detemnined JCL to determine whether an infomriation 
acquisition request or an environment setup request for 
the printer 2350 has been received, or whether PDL da- 
ta has been received. The PDL translator 2354 trans- 
lates the PDL data that are assigned by the JCL parser 

2353, and converts the PDL data into an adequate draw- 
ing object. The database 2358 is used either to store 
setup contents when the setting up of the environment 
of the printer 2350 is requested using the JCL, or is used 
to provide infonnation to the JCL parser 2353 when the 
acquisition of information is requested in JCL. In addi- 
tion, at the following stage the database 2358 transmits 
information to the PDL translator 2354. 

[001 0] Until the actual printing is initiated, the drawing 
buffer 2355 is used for the temporary storage of the 
drawing object that is generated by the PDL translator 

2354. As part of the drawing process, the drawing unit 
2356 changes the drawing object temporarily stored in 
the drawing buffer 2355 into a bitinapped image and 
transmits it to the printer engine 2358. After receiving 
the bitmapped image the printer engine 2358 prints it on 
a recording medium, such as paper, using a well known 
printing technique. 

[0011] An explanation will now be given for the job 
control language (JCL). First, the means for transmitting 
a print job using JCL will be described. Fig. 24 is a listing 
for a print job which shows the stnjcture used for JCL. 
The same text structure is used for the example in Fig. 
25, which is a JCL listing comprising data generated by 
the printer driver 2302, and PDL data. In Figs. 24 and 
25, <ESC> indicates the escape character. 
[0012] In Fig. 24, row (1) contains a UEL (Universal 
Exit Language) entry, indicating that the JCL parser 

2353 is to begin a parsing process. Row (2) indicates 
that the process will be shifted to the PDL translator 
2354, called "LIPS", for the translation of the PDL data 
and the performance of a drawing process. Row (3) in- 
dicates a plurality of lines of PDL data that are described 
in LIPS fomri. Row (4) indicates that the PDL translator 

2354 will be halted and the program control shifted to 
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the JCL parser 2353. In the above JCL listing, the printer 
2350 appropriately switches a plurality of print jobs to 
perform printing. 

[0013] An explanation will now be given for the 
means, using JCL, for obtaining infomnation concerning s 
a printing device or a print job. or for setting up the en- 
vironment. In Fig. 25 is shown a list of commands and 
Infomiation that are exchanged in order to obtain infor- 
mation or to set up the environment using JCL. <ESC> 
indicates the escape character, and <FF> indicates the 
fomri feed character. 

[0014] In row (1) in Fig. 25, as In row (4) in Fig. 24, it 
is indicated that the processing by the PDL translator 
2354 will be halted and program control shifted to the 
JCL parser 2353 to initiate a parsing process. Row (2) 
is a command generated by the utility unit 2305 of the 
host computer 2300 to acquire from the printer 2350 the 
initial copy count (COPIES) for the pages that are to be 
printed by the printer 2350. The character string COP- 
IES is used only as an example, and other infomnation 
concerning the printer 2350 can be obtained using an 
appropriate character string. In row (3) Is the reply trans- 
mitted by the printer 2350 to the host computer 2300 in 
response to the request In row (2). In this case, "1" is 
transmitted as the initial value for the count of the pages 
that are to be printed by the printer 2350. In row (4), a 
final transmission by the printer 2350 to the host com- 
puter 2300 signals the end of the reply to the request in 
row (2). Row (5) is a command generated by the utility 
unit 2305 of the host computer 2300 and indicates that 
the initial count value for the pages to be printed by the 
printer 2350 is reset to "3". With the above JCL state- 
ments, the host computer 2300 can obtain infomnation 
and can set up the environment for the printer 2350. 
[0015] The above described printing system has been 
developed over the years, and requests for obtaining in- 
formation and for setting up the environment are actually 
more complicated. Specifically, the first function desig- 
nated is a request for the cancellation of an arbitrary 
print job input to the printer 2350. And then, the second 
function requested is that the print data for the print job 
to be canceled be invalidated even before they have 
been analyzed, i.e., that print data for the print job to be 
canceled be invalidated even while they are still stored 
in the Input buffer. And also, the third function requests 
that for the acquisition of information concerning the 
printer or the print job, the setup of the environment, and 
the designation of the print job to be canceled be per- 
formed in real time. However, a conventional printing 
system can not implement these three functions. 
[0016] One reason that a conventional printing sys- 
tem can not implement the first function will now be de- 
scribed. As is apparent from the structure of the printer 
2350, print data, including PDL data, must be translated 
before the JCL parser 2353 recognizes a print job. 
Therefore, the print data are temporarily stored in the 
input buffer 2352 before they are recognized by the JCL 
parser 2353. Thus, so long as those print data are stored 



in the input buffer 2352, they are not actually identified 
as constituting a print job, so that the printing system 
can not obtain complete infonnatjon concerning an ar- 
bitrary print job input to the printer 2350 or the setting 
up of the environment, and for designating a print job to 
be canceled. 

[0017] One reason that a conventional printing sys- 
tem can not implement the second function will now be 
described. Depending on the amount of print data pro- 
vided for a print job, the processing states may vary for 
different parts of the print data for the print job, with one 
part of the data still stored in the input buffer 2352 while 
another part is being analyzed by the PDL translator 
2354. In a conventional printing system, the print data 
that have not yet been analyzed by the PDL parser 2353 
or the PDL translator 2354, e.g., the portion of the print 
data that are still stored in the input buffer, are not iden- 
tified as being part of the print data for the print job. 
[0018] Next, one reason that a conventional printing 
system can not implement the third function will now be 
described. Image data generated by the application unit 
2301 of the host computer 2300 are converted into PDL 
data by the printer driver 2302, and the PDL data are 
transmitted via the output buffer 2303 and the l/F driver 

2304 to the printer 2350. Even when infomnation con- 
cerning the printer 2350 or the print job is to be acquired, 
or the environment is to be set up during the transmis- 
sion of the print data, exclusive-OR control is performed 
by the l/F driver 2304, and a request by the utility unit 

2305 can not be satisfied until the transmission of the 
print data is completed. Therefore, as concerns the ac- 
quisition of infomnation related to the printer 2350 or to 
the print job, or the cancellation of the print job, deteri- 
oration of real time processing occurs. 

[0019] It is known from EP-A-0653700 to control a 
printer which stores print data as files managed using a 
job list menu such that a print job corresponding to a 
stored file can be cancelled by selecting the file name 
from the menu. 

[0020] WO-A -9639656 discloses transmission of print 
data to a printer using a number of different protocols. 
[0021] Aspects of the present invention are set out in 
the appended independent claims. 
[0022] To resolve the above shortcomings, it is a con- 
cem of the present invention to identify all the print jobs 
input to a printer and to designate an arbitrary print job 
to be canceled; to invalidate print data for a print job to 
be canceled even before the print data have been ana- 
lyzed, for example, even when the print data are stored 
in an input buffer; and to cancel a print job in real time. 
[0023] According to an embodiment, a printer com- 
prises: 

management means for managing print job identi- 
fication infomnation that is uniquely assigned to an 
externally input print job for which print data are in- 
cluded; and 

print data Invalidation means for, among the print 
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data of the print job that corresponds to the print job 
identification information that Is designated, invali- 
dating a portion of the print data that has not yet 
been analyzed. 

[0024] Furthenmore, the print data Invalidation means 
invalidates the print data that correspond to the print job 
identification information that is designated and that are 
stored in a plurality of places, beginning with print data 
that is nearer to the input stage for the printer. 
[0025] A printer according to one embodiment further 
comprises: 

an input buffer used to store the print data before 
the print data have been analyzed, and the print da- 
ta invalidation means invalidates the print data that 
is stored in the input buffer for the print job that cor- 
responds to the print job identification infonnation 
that is designated. 

[0026] In addition, the input buffer is constituted by 
buffer blocks for the storage of the print job identification 
infonnation and the print data. 
[0027] Moreover, the input buffer is constituted by a 
used buffer block queue of buffer blocks in which the 
print job identification infonnation and the print data are 
stored, and an unused buffer block queue of unused 
buffer blocks. The print data invalidation means ex- 
tracts, from the used buffer block queue, a buffer block 
in which is stored print job identification infonmation that 
matches the print job identification information that is 
designated, and links the buffer block that is extracted 
to the unused buffer block queue. 
[0028] Further, a printer according to an embodiment 
further comprises: 

print data analysis means for analyzing the print da- 
ta. And when the print data analysis means is ana- 
lyzing the print data for the print job that con-e- 
sponds to the print job identification information that 
is designated, the print data invalidation means 
halts the analysis. 

[0029] Furthermore, according to an embodiment, a 
printer further comprises print job detection means for, 
without analyzing the print data for the print job, assign- 
ing the print job identification information to the print job. 
[0030] In addition, according to an embodiment, the 
print job detection means, based on control data, ana- 
lyzes a Job packet that is obtained by adding, forthe print 
job that includes print control data, the control data to 
the print data or to print control data, and detects, the 
print data or the print control data for the print job. 
[0031] Further, according to an embodiment, the job 
packet consists of identification information, which is 
used to identify the print control data, and the print con- 
trol data, or consists of the print data and identification 
information, which is used to identify the print data. 



[0032] Moreover, according to an embodiment, a 
printer further comprises: 

print job control means for, upon receiving a print 
5 control request, controlling in accordance with a 
print control command the print job that is specified 
by the print job identification information that is des- 
ignated by the print control request. 

10 [0033] Furthermore, according to an embodiment, the 
print control command is the acquisition or the setup of 
the print control data that are managed by the print job 
control means, or the cancellation of the print job. 
[0034] Moreover, according to an embodiment, when 

15 the print control command is the acquisition of the print 
control data, the print job control means outputs exter- 
nally a print control response that includes the print con- 
trol data. 

[0035] Further, according to an embodiment, the 
20 printer further comprises: 

a job channel for the input/output of the job packet 
and a control channel forthe input/output of the print 
control request or the print control response. 

25 

[0036] In addition, according to an embodiment, a 
printer further comprises logic channel control means, 
for generating a packet for the job channel for the input/ 
output of the job packet, and the control channel for the 

30 input/output of the print control request or the print con- 
trol response, and for employing the packet for multiplex 
communication using a single communication medium. 
[0037] Furthermore, according to an embodiment, a 
printer further comprises print job cancellation a deter- 

35 mination means for detemnining which print job is to be 
canceled. 

[0038] Moreover, according to an embodiment, the 
print job cancellation means detenmines that, of print 
jobs held by the printer, a print job is to be canceled for 
40 which print data are located near an output stage. 
[0039] Further, according to an embodiment, the 
printer further comprises: 

cancellation instmction detection means for detect- 
45 ing an externally received instmction for cancella- 
tion of the print job. 

In addition, according to an embodiment, the printer 
further comprises: 

50 

print job display means for displaying all the 
print jobs held by the printer; and 
print job selection means for selecting a print 
job to be canceled from among the print jobs 
55 displayed by the print job display means. 

[0040] The same features are included for a printing 
system, a print control method, a storage medium on 
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which is stored a print control program for controlling a 
printer, and a transmission device for transmitting a print 
control program for controlling the printer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0041] 

Fig. 1 is a functional block diagram illustrating the 
arrangement of a printing system according to a first . 
embodiment of the present invention; 
Fig. 2 is an explanatory diagram showing a refer- 
ence model for the connection of a host computer 
and a printer in the printing system according to the 
first embodiment of the present invention; 
Fig. 3 is an explanatory diagram showing the struc- 
tures of a job packet and a control packet according 
to the first embodiment of the present invention; 
Fig. 4 is a flowchart showing the processing per- 
formed by a job packet generator in the host com- 
puter according to the first embodiment of the 
present invention; 

Fig. 5 is a flowchart showing the processing per- 
fomned by the job packet generator in the host com- 
puter according to the first embodiment of the 
present invention; 

Fig. 6 is an explanatory diagram showing the struc- 
ture of an IEEE 1284.4 packet according to the first 
embodiment of present invention; 
Fig. 7 is an explanatory diagram showing a job 
packet, having an IEEE 1284.4 packet fonn, that is 
to be transmitted according to the first embodiment 
of the present invention; 

Fig. 8 is an explanatory diagram showing a control 
packet, having an IEEE 1284.4 packet fonn, that is 
to be transmitted according to the first embodiment 
of the present-Invention; 

Fig. 9 is a diagram for explaining a credit request 
command packet, having the IEEE 1284.4 form, ac- 
cording to the first embodiment of the present in- 
vention; 

Fig. 1 0 is a diagram for explaining a reply packet for 
a credit request command packet, having the IEEE 
1284.4 form, according to the first embodiment of 
the present invention; 

Fig. 11 Is a flowchart showing the processing per- 
fonmed by a logic channel controller according to 
the first embodiment of the present invention; 
Fig. 1 2 is a detailed flowchart showing the reception 
control processing perfomried by the logic channel 
controller according to the first embodiment of the 
present invention; 

Fig. 1 3 is a detailed flowchart showing the reception 
control processing perfonned by the logic channel 
controller according to the first embodiment of the 
present invention; 

Fig. 14 is a detailed flowchart showing the reception 
control processing perfonned by the logic channel 



. controller according to the first embodiment of the 
present invention; 

Fig. 1 5 is a detailed flowchart showing the reception 
control processing performed by the logic channel 
5 controller according to the first embodiment of the 
present invention; 

Fig. 1 6 is a detailed flowchart showing the reception 
control processing perfonned by the logic channel 
controller according to the first embodiment of the 

10 present invention; 

Fig. 1 7 is a flowchart showing the print job cancel- 
lation processing performed by an infonnation man- 
ager according to the first embodiment of the 
present invention; 

^5 Fig. 1 8 is a flowchart showing the print job cancel- 
lation processing perfonned by a job pre-processor 
according to the first embodiment of the present in- 
vention; 

Fig. 19 is a flowchart showing the print job cancel- 
20 lation processing periomed by a drawing unit ac- 
cording to the first embodiment of the present in- 
vention; 

Fig. 20 is a specific diagram showing the structure 
of an operation panel according to the first embod- 

25 iment of the present invention; 

Fig. 21 is a flowchart showing the processing per- 
fonned by the information manager when a cancel 
button is depressed according to the first embodi- 
ment of the present Invention; 

30 Fig. 22 is a specific block diagram illustrating the 
arrangement of a printing system according to a 
second embodiment of the present invention; 
Fig. 23 is a specific block diagram illustrating the 
an'angement of a conventional printing system; 

35 Fig. 24 is a diagram for explaining a print data trans- 
mission method using a job control language; 
Fig. 25 is a diagram for explaining the acquisition 
and setup of infonnation of a printer using a job con- 
trol language; 

^0 Fig. 26 is an explanatory diagram showing the load- 
ing of a storage medium into a system or an appa- 
ratus; 

Fig. 27 is a diagram for explaining a memory map 
wherein a control program is stored in a ROM 1 702 

45 and is ready for execution; 

Fig. 28 is a cross-sectional view of the internal struc- 
ture of a laser beam printer; 
Fig. 29 is a diagram showing the outline of an ink- 
jet recording apparatus IJRA; 

50 Fig. 30 is a diagram illustrating the control arrange- 
ment for executing a recording; 
Fig. 31 is a diagram for explaining the structure of 
an input buffer; 

Fig. 32 Is a diagram for explaining the structure of 
55 a buffer block; 

Fig. 33 Is a flowchart showing the processing per- 
formed by the job pre-processor to store PDL data 
for a print job in the input buffer; 
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Fig. 34 is a flowchart showing the processing per- 
fonned by a PDL translator to translate PDL data 
stored in the input buffer and to generate a drawing 
object; 

Fig. 35 is a flowchart showing the processing per- 5 
formed by an information processor to invalidate 
PDL data in the input buffer, and 
Fig. 36 is a block diagram showing the control ar- 
rangement for a laser beam printer. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMEfvrrS 

[0042] The prefenred embodiments of the present in- 
vention will now be described. 

First Embodiment 

[0043] Fig. 1 Is a functional block diagram Illustrating 
the arrangement of a printing system according to a first 
embodiment of the present invention. In the printing sys- 
tem according to the first embodiment of the present in- 
vention, a host computer 100 and a printer 150 are in- 
terconnected by a predetemained communication medi- 
um 180. For the first embodiment of the present inven- 
tion, a local interface that is specified by IEEE (Institute 
of Electrical and Electronics Engineers) 1284 is em- 
ployed as the communication medium 180. 
[0044] In the printing system of the first embodiment 
of the present invention, the host computer 100 com- 
prises an application unit 101, a printer driver 102, an 
output buffer 103, an l/F driver 104, a utility unit 105, a 
logic channel controller 106 and a job packet generator 
107. 

[0045] To explain in detail the functions of the individ- 
ual sections, the application unit 1 01 provides a graphic 
user interface for a user, and generates image data that 
matches the purpose of the user. The printer driver 1 02 
converts the image data generated by the application 
unit 101 into page description language (PDL) data that 
can be printed by a printer 1 50. The output buffer 1 03 
is used to temporarily store PDL data generated by the 
printer driver 1 02. The job packet generator 1 07 gener- 
ates a job packet using PDL data stored in the output 
buffer 103. 

[0046] The utility unit 1 05 obtains from the printer 1 50 
a print job or information concerning the printer 1 50, and 
transmits It to the graphic user interface, or sets the print 
job or the infonnation concerning the printer 150 in ac- 
cordance with an instruction by the user. 
[0047] The logic channel controller 1 06 changes, into 
one physical packet having the IEEE 1284.4 fomi, two 
logic channels, i.e., a job channel used for a job packet 
that is transmitted by the job packet generator 1 07 and 
a control channel used for a control packet that is trans- 
mitted by the utility unit 1 05, and transmits the physical 
channel to the l/F driver 104. Further, the logic channel 
controller 106 receives the IEEE 1264.4 logic channel 



packet from the printer 1 50 via the l/F driver 1 04, divides 
it into the two logic channels, and transmits a packet 
from the printer 150 to the utility unit 105. The l/F driver 
104 exchanges a logic channel packet with the printer 
150 via the communication medium 180. 
[0048] The printer 1 50, which constitutes the printing 
system according to the first embodiment of the present 
invention, comprises: a logic channel controller 151, a 
database 152, a job pre-processor 153, an input buffer 
1 54, a PDL translator 1 65, a drawing buffer 1 56, a draw- 
ing unit 157, a printer engine 158, an l/F driver 159. an 
infomnation manager 160 and an operation panel 161. 
[0049] To explain the functions of the individual sec- 
tions in detail, the l/F driver 1 59 exchanges a logic chan- 
nel packet with the host computer 100 via the commu- 
nication medium 180. The logic channel controller 151 
receives an IEEE 1284.4 logic channel packet from the 
host computer 100 via the l/F driver 159, divides it into 
two logic channels, a job channel and a control channel, 
and transmits them to the next stage. In addition, the 
logic controller 151 changes a reply packet from the in- 
formation manager 1 60 into an I EEE 1 284.4 packet, and 
transmits the logic channel packet data to the l/F driver 
1 59. The input buffer 1 54 serves as a buffer member for 
temporarily storing the PDL data and for delaying the 
processing at the succeeding stage. 
[0050] The database 152 manages various types of 
infomnation, such as infomnation concerning the printer 
150 or the attributes of a print job. The attributes of the 
print job are the name of the print job, its owner, the size 
and the number of copies. 

[0051 ] In addition, infomnation indicating the process- 
ing state of each print job is also stored. When, for ex- 
ample, translation of PDL data for a specific print job is 
begun by the PDL translator 1 55, the state wherein the 
PDL data of the print job is being analyzed by the PDL 
translator 155 is stored as the state of the pertinent print 
job. A controller, which synchronizes the individual sec- 
tions so as to con'ectly pertomn a plurality of print jobs 
using the printer 1 50, updates the states of the individual 
print jobs. The section that has transmitted the print job 
to the succeeding stage or that has received the print 
job from the preceding stage rewrites the state of the 
pertinent print job. 

[0052] Thejob pre-processor 153 receives a job pack- 
et, and employs operation code stored in the header of 
the job packet to transmit PDL data to the input buffer 
1 54 or to store the attributes of a print job in the database 
152. The information manager 160 stores a print job or 
device infonnation in the database 152 in accordance 
with the operation code and data that are stored in a 
received control packet, or generates a reply packet in 
accordance with an information acquisition request from 
the utility unit 105 of the host computer 100, or cancels 
a print job in accordance with a cancellation instruction 
for the print job that Is entered by the utility unit 105 or 
at the operation panel 161 . 

[0053] The cancellation of a print job means the same 
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process is performed as for the withdrawal of a print job 
or the deletion of a print job. and also the invalidation of 
print data for a print job. such as PDL data and a drawing 
object at the printer 150. 

[0054] The invalidation of print data means that the 5 
print data are to be deleted when they are stored in the 
input buffer or the drawing buffer, or that an invalid flag 
is to be set for the print data for the flag management, 
or that, when the print data are held by the processor, 
the processing for the print data is to be hatted or the 
print data are to be abandoned. 
[0055] The PDL translator 155 translates PDL data, 
and converts the PDL data into a drawing object that is 
adequate for drawing. The drawing object is temporarily 
stored in the drawing buffer 1 56 until the actual printing 
is initiated. The drawing unit 157 converts the drawing 
object that is temporarily stored in the drawing buffer 
156 into a bitmapped image through the actual drawing. 
The printer engine 157 receives the bitmapped image 
from the drawing unit 1 57 and prints it on a sheet of pa- 
per using a well known printing technique. 
[0056] Using the operation panel 1 61 . the panel ma- 
nipulation of the conventional printer is enabled, and the 
cancellation of a print job can be designated. 
[0057] Fig. 2 is an explanatory diagram showing a ref- 
erence model for the connection of the host computer 
100 and the printer 150 according to the first embodi- 
ment. According to the protocol that confonns to IEEE 
1284, the host computer 100 and the printer 150 ex- 
change data on a data link layer, which is a physical lay- 
er below a layer according to OSI (network protocol 
standards established by ISO (International Standards 
Organization) for the interconnection of an open-type 
system). In Fig. 1 , this process is in charge of the l/F 
driver 140 of the host computer 100 and the l/F driver 
159 of the printer 150. 

[0058] A network layer and a transportation layer, 
which are the IEEE 1284 upper layers, are controlled 
using the logic channel protocol that is defined in IEEE 
1284.4. IEEE 1284.4 defines a channel multiplex func- 
tion and an accompanied control function. In Fig. 2, this 
process is in charge of the logic channel controller 1 C6 
of the host computer 1 00 and the logic channel control- 
ler 151 of the printer 150. The channels that are multi- 
plexed according to IEEE 1284.4 are sorted into a job 
channel and a control channel, and various services are 
provided for the application layer according to the job 
protocol and the control protocol. 
[0059] The structure of the job protocol will now be 
explained. The job protocol is a protocol constituted by 
a job packet that is generated by the job packet gener- 
ator 107 of the host computer 100, and that is so spec- 
ified that the job pre-processor 153 of the printer 150 
can easily Identify the start and the end of the print job 
and can set the attributes of the print job. 
[0060] Fig. 3 is an explanatory diagram showing the 
structure of a job packet. The vertical axis represents a 
byte and the horizontal axis represents the bits in each 



byte. In Fig. 3, an operation code at bytes 0 to 1 is an 
ID of two bytes that indicates the function of a packet. 
The job packet can have the following values. 

0x0201 : job start operation 
0x0202: job attribute setup operation 
0x0204: PDL data transmission operation 
0x0205: job end operation 

[0061] The block numbers at bytes 2 and 3 are used 
to acquire the contents of a reply request on the trans- 
mission side of a job packet to a reply from a reception 
side. For example, when a job packet having block num- 
bers = 1.2.3 that are sequentially transmitted and an 
error packet having block number = 2 is returned, the 
transmission side can ascertain that an en'or has oc- 
curred in the second job packet that was transmitted. 
[0062] The parameter length at bytes 4 and 5 is an 
area indicating the byte length of the data portion, and 
can indicate 0 to 64 Kbytes. Bytes 6 and 7 are areas 
used to indicate various flags for the job packet that rep- 
resent the following contents. 

[0063] Error flag: When it has a value of "1", the flag 
indicates the occurrence of an error in the printer 150. 
This flag is added to a reply packet that is transmitted 
from the printer 150 to the host computer 100. 
[0064] Notice flag: When it has a value of T. the flag 
notifies the host computer 1 that there is no reply to a 
request packet from the host computer 100. and is a 
matter to be reported by the printer 150. 
[0065] Continuation flag: When it has a value of "1", 
the flag indicates that since all data are not included in 
the data portion, the remaining data are to be transmit- 
ted with the succeeding packet. The same operation 
code as the preceding packet must be set for the next 
job packet. 

[0066] Reply request: A value of "1" is set when the 
host computer 100 requests a reply packet from the 
printer 150. When it has a value of "O". there is no reply 
when the packet is correctly processed. When an error 
occurs at the printer 150, a reply packet having an error 
flag set to "1 " is constantly transmitted, even though the 
reply request is 0/1. 

[0067] A user ID at bytes 8 and 9 and a password at 
bytes 10 and 11 are areas used for the authentication 
of a packet that is transmitted in order to limit the ma- 
nipulations available when using the packet for security 
reasons. These areas do not affect this embodiment. 
[0068] Data that correspond to operation code are 
stored in byte 12 and the following bytes. Data are not 
present in this byte when the operation code is for a job 
start operation or a job end operation. 
[0069] For the job attribute setup operation, a desired 
job attribute ID and a job attribute value are stored in 
the data portion. The job attribute ID is an identifier that 
Is provided in accordance with the attribute or the envi- 
ronment for a job, and an ID that corresponds to the at- 
tribute of a job that is defined by ISO-10175 (DPA) is 
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assigned for the identifier in advance. The typical job 
attribute IDs are as follows. 
[0070] Job attribute ID 

0x0101: job name s 
0x0103: job owner name 
0x01 6a: job size 

In addition, depending on the function of the printer 1 50, 
the other job attributes, such as the nunnber of copies 
and monochronne/color, and a corresponding ID can be 
assigned for the identifier. 

[0071] For PDL data transmission operation, PDL da- 
ta are entered in the data portion. The maximum data 
that can be designated with the above parameter length, 
I.e., data of 64 Kbytes, can be stored in one job packet, 
and data larger than that is divided into a plurality of job 
packets for transmission. In this case the continuation 
flag is set to "1 

[0072] The job packet generator 1 07 of the host com- 
puter 100 will now be explained. Figs. 4 and 5 are flow- 
charts showing the processing performed by the job 
packet generator 107. When the printing is selected by 
the application unit 101 , the printer driver 102 is activat- 
ed to generate and transmit PDL data to the output buff- 
er 103. Then, the job packet generator 107 begins the 
processing. 

[0073] At step S401 , a job packet, wherein the job 
start operation code (0x0201) is stored in an area for 
storing the operation code in Fig. 3, is issued to the logic 
channel controller 1 06. Thereafter, all the operations are 
performed to set the attributes of the pertinent print job 
until a job packet In which the job end operation code is 
stored is issued. 

[0074] At step S402, the name of a job is set. The job 
attribute setup operation code (0x0202) is stored in the 
area of a job packet used for storing the operation code 
in Fig. 3, and the job attribute ID (= 0x0101), which in- 
dicates the name of a print job, and a name, which 
serves as a job attribute value (e.g., "Document 1" in 
this case), are stored in the data portion. This job packet 
is issued to the logic channel controller 1 06. 
[0075] At step S403, the owner of the print job is set. 
The job attribute setup operation code (0x0202) is 
stored in the area of a job packet used for storing the 
operation code in Fig. 3, and the job attribute ID (= 
0x01 03), which indicates the job owner, and the name 
of the owner, which serves as the job attribute value (e. 
g., "Taro" in this case), are stored in the data portion. 
This job packet is issued to the local channel controller 
106. 

[0076] At step S404 the size of the print job is set. The 
job attrihute setup operation code (0x0202) is stored in 
the area of a job packet used for storing the operation 
code in Fig. 3, and the job attribute ID (= 0x01 6a), which 
indicates the job size, and the data size of the job, which 
serves as the job attribute value (e.g., "100000" in this 
case), are stored in the data portion. This job packet is 



issued to the local channel controller 106. 
[0077] At step S405 the size of the PDL data to be 
transmitted is substituted into the variable "size". At step 
S406 the size of variable "size" is examined to deter- 
mine whether it is larger than 64 Kbytes. Since the pa- 
rameter length at the packet header is expressed using 
16 bits, the size of the data portion of the job packet Is 
limited to a maximum of 64 Kbytes, and data larger than 
that is divided into a plurality of job packets for transmis- 
sion. 

[0078] If the size of the PDL data is larger than 64 
Kbytes, at step S407 the continuation flag in the packet 
header in Fig. 3 is set to "1". At step S408 64 Kbytes of 
PDL data are extracted from the output buffer 1 03. The 
PDL data transmission operation code (0x0204) is 
stored in the area of a job packet used for storing the 
operation code in Fig. 3, and the extracted PDL data are 
stored in the data portion. The resultant job packet is 
issued to the logic channel controller 1 06. At step S409 
the 64 Kbytes of data that are transmitted are subtracted 
from the variable "size", and program control retums to 
the branch at step S406. 

[0079] When, at step S406, the size of the remaining 
PDL data is equal to or smaller than 64 Kbytes, only one 
job packet need to be transmitted to complete the trans- 
mission of the PDL data that are concerned with the print 
job. In this case, at step S410 the continuation flag in 
the packet header in Fig. 3 is set to "0" to indicate the 
termination of the transmission of PDL data for the print 
job. 

[0080] At step S411 the remaining PDL data are ex- 
tracted from the output buffer 1 03. The PDL data trans- 
mission operation code (0x0204) is stored in the area of 
a job packet used for storing the operation code in Fig. 
3, and the remaining PDL data that are extracted are 
stored in the data portion. The resultant job packet is 
then issued to the logic channel controller 106. 
[0081] At step S412 the job end operation code 
(0x0205) is stored in the area of a job packet used for 
storing the operation code In Fig. 3, and this job packet 
is issued to the logic channel controller 106. The 
processing Is thereafter terminated. 
[0082] An explanation will now be given for the job 
pre-processor 153 of the printer 150. When the job pre- 
processor 153 receives from the job packet generator 
1 07 the job packet in which is stored the job start oper- 
ation code (0x0201), the job pre-processor 153 recog- 
nizes the start of the print job, and issues an object ID 
to the print job and registers it in the database 152. 
[0083] As a result, the print job that is received by the 
printer 1 50 can be identified, without the PDL data of the 
print job being analyzed. In addition, since the print job 
is managed by Issuing the object ID, all the print jobs 
input to the printer 1 50 can be identified. Further, a print 
job for which the attributes are to be obtained or are to 
be set, or a print job that is to be canceled, can be des- 
ignated by employing the object ID. 
[0084] Until a job packet is received in which the job 
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end operation code (0x0205) is stored, the attributes of 
the pertinent print job are stored in the database 1 52, or 
the PDL data of the print job are transmitted to the Input 
buffer 1 54 in accordance with the operation code of a 
received job packet. 

[0085] The stnjcture of the input buffer 154 will now 
be described while referring to Figs. 31 and 32. As is 
shown in Fig. 31 , the input buffer 154 consists of used 
queue UQ and free queue FQ, which will be described 
later. Each queue is managed by connecting a plurality 
of buffer blocks in Fig. 32. As is described above, the 
Input buffer 1 54 has a buffer block form, and is consti- 
tuted by a plurality of buffer blocks that have headers. 
[0086] As is shown in Fig. 32, the buffer block consists 
of a header (12 bytes) and a body (2048 bytes). The 
header includes three areas, each of four bytes, in which 
are stored in order the head position of the effective da- 
ta, the number of bytes of effective data, and an object 
ID. 

[0087] The head position of the effective data is the 
head position of the effective portion of data stored in 
the body of the buffer block. When the head position of 
the effective data is, for example, 0, it means that the 
effective data begin at the head position of the body. 
When the head position is 2047, it means that only the 
first byte of the body is effective data. The head position 
of the effective data is incremented by one each time 
the PDL translator 155 reads one byte of the PDL data 
from the body of the buffer block. 
[0088] The number of bytes of effective data Is the 
size of the data stored in the body of the buffer block. A 
bytie size of 2048 bytes is prepared as the body of the 
buffer block, but the body need not be completely filled 
with data. When there are, for example, 100 bytes of 
PDL.data, they are stored in the body of a specific buffer 
block, and the number of bytes of the effective data 
stored in the buffer block is set at 100. When there are 
21 00 bytes of PDL data, 2048 PDL data bytes can be 
stored in the body of the first buffer block, and the re- 
maining 52 bytes can be stored in the body of the second 
buffer block. 

[0089] The number of bytes of effective data is dec- 
remented by one each time the PDL translator 155 
reads one byte of data. 

[0090] While one or more buffer blocks may be em- 
ployed, normally, several to several tens of buffer blocks 
are employed because the reception speed Is low when 
there are too few buffer blocks. In this embodiment, 1 0 
buffer blocks are employed. That is, the input buffer 1 54 
consists of ten buffer blocks and has a total capacity of 
20480 bytes. 

[0091] These buffer blocks are managed by an FIFO 
(First In First Out) queue. In this embodiment, there are 
two types of FIFO queues: a used queue UQ and a free 
queue FQ. 

[0092] The buffer blocks that are transmitted by the 
host computer 100 and in which are stored PDL data 
that have not yet been translated by the PDL translator 



156 are linked together in used queue UQ in the order 
in which the PDL data was received. Also, empty buffer 
blocks wherein PDL data are not stored In the body are 
linked together in free queue FQ. 
5 [0093] When the printer 1 50 is activated, all ten buffer 
blocks are linked together in the free queue FQ, and 
there are no buffer blocks in the used queue UQ. When 
a print job Is transmitted by the host computer 100, a 
buffer block is extracted from the free queue FQ. The 
PDL data for the print job are stored in the body of the 
buffer block, which is then added as a link to the used 
queue UQ. This process is repeated so long as print jobs 
continue to be transmitted by the host computer 100. 
[0094] The input buffer 1 54 is managed by using buff- 
er blocks, and only the PDL data for one print job can 
be stored in one buffer block. Furiher, the header is pro- 
vided for an individual buffer block, and when storing the 
PDL data for a print job In a buffer block, the object ID 
of the print job is stored in the head of the buffer block. 
[0095] A specific explanation will now be described for 
the processing performed from the time the job pre- 
processor 153 receives a print job until it stores the PDL 
data for the print job in the input buffer 154. Fig. 33 is a 
flowchart showing the processing perfomned by the job 
pre-processor 153 from the time it receives a print job 
until it stores the PDL data for the print job In the input 
buffer 154. 

[0096] First, when the job pre-processor receives a 
print job, at step S3301 one buffer block is extracted 
from free queue FQ. At step S3302 as much as possible 
of the PDL data for the print job are stored In the body 
' of the buffer block. 

[0097] At step S3303 a check is perfonned to deter- 
mine whether all the PDL data for of the print job are 
stored in the input buffer 154. When all the PDL data 
have been stored, at step S3304 the number of the last 
byte of the PDL data that has been stored and the object 
ID of the print job are entered in the header of the buffer 
block. At step S3305 the buffer block is linked into the 
used queue UQ. Processing is thereafter temnlnated. 
[0098] When, at step S3303, all the PDL data of the 
print job are not stored in the input buffer 154, at step 
S3306 a check is performed to detemiine whether the 
body of the buffer block is full. When the buffer block Is 
not full, program control returns to step S3302 and the 
remaining PDL data for the print job are stored in the 
body of the buffer block. 

[0099] When the buffer block is full, at step S3308, as 
at step S3304 the number of bytes of PDL data that are 
stored In the body of the buffer block, and the object ID 
of the print job are entered in the header of the buffer 
block. At step S3308 the buffer block is linked into the 
used queue UQ. Program control retums to step Si3301 , 
and the remaining PDL data for the print job are stored 
in a new buffer block. 

[0100] In this manner, each time the job pre-processor 
153 receives PDL data for a print job, the PDL data are 
stored In the input buffer 154. 
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[01 01 ] When the PDL translator 1 55 recognizes that - 
there are buffer blocks present in used queue UQ, it ex- 
tracts the buffer blocks one by one from used queue UQ, 
translates the PDL data stored therein, and converts 
them into image data. s 
[0102] After the PDL translator 155 has converted all 
the PDL data stored in a buffer block into image data 
and, the body of the buffer block is empty, the buffer 
block is connected to free queue FQ. 
[0103] So long as there are buffer blocks remaining In io 
used queue UQ, the PDL translator 155 repeats the 
above processing. 

[01 04] A specific explanation will now be given for the 
processing perfomied by the PDL translator 155. Fig. 
34 is a flowchart showing the processing perfonnned by is 
the PDL translator 155 when translating PDL data 
stored in an input buffer 154 and generating a drawing 
object. 

[0105] First, at step S3401 a check is perfomned to 
determine whether there are buffer blocks present In 20 
used queue UQ. If there are no buffer blocks in used 
queue UQ, the processing is terminated. 
[0106] When there are buffer blocks in used queue 
UQ, at step S3403, PDL data stored in the body of a 
buffer block that is positioned at the head of used queue 25 
UQ are translated and converted into a drawing object. 
Then, the obtained image object is transmitted to the 
drawing buffer 156. 

[01 07] At step S3404, that buffer block is deleted from 
used queue UQ, and at step S3405 the buffer block is 30 
connected to free queue FQ. 

[0108] The logic channel controller 106 of the host 
computer 100 will now be described. The logic channel 
controller 106 processes the above described OSI net- 
work layer and transportation layer. The logic channel 35 
controller 106 assigns a job packet issued by the job 
packet generator 1 07 and a control packet issued by the 
utility unit 105 to a job channel and a control channel, 
respectively, to form a logic channel packet, and trans- 
mits the logic channel packet to the l/F driver 1 04 at the 40 
succeeding stage. In addition, the logic channel control- 
ler 1 06 receives the logic channel packet from the printer 
150 via the I/F driver 104 and divides it into two logic 
channels, and transmits a reply packet from the printer 
150 to the utility unit 105. 45 
[0109] The logic channel packet will now be ex- 
plained. The logic channel packet is data that consist of 
a stream of packets defined by IEEE 1284.4. The logic 
channel packet is transmitted as a single set of data via 
the communication medium (interface) 180, and is log- so 
ically analyzed to prepare a plurality of channels by the 
logic channel controller 1 06 of the host computer 1 00 
and the logic channel controller 151 of the printer 150. 
Then, a job packet or a control packet is transmitted to 
the succeeding stage. ss 
[0110] The IEEE 1284,4 packet structure will now be 
described. Fig. 6 is a conceptual diagram for explaining 
the IEEE 1284.4 packet structure. The IEEE 1284.4 
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packet has a header of six bytes: the first two bytes are 
used for a socket ID, the next two bytes for data length, 
one byte for a credit area, one byte for a control area, 
and finally 64 Kbytes (including the header length) for 
the largest data portion. The credit area is a necessary 
concept for the flow control, whrch will be described lat- 
er. The socket ID of the job channel is defined as 0x10, 
both for the transmission side and the reception side, 
and the socket ID of the control channel Is defined as 
0x20, both for the transmission side and the reception 
side. 

[01 11] An explanation will now be given for the logic 
channel packet when a job packet of 256 bytes are 
transmitted by the job packet generator 1 07. Fig. 7 is a 
conceptual diagram for explaining the structure of a log- 
ic channel packet into which the above described job 
packet is changed. The primary socket ID = 0x10 and 
the secondary socket ID = 0x1 0 are designated in order 
to change into a logic channel packet a job packet that 
is transmitted by the job packet generator 1 07 of the host 
computer 1 00 to the job pre-processor 1 53 of the printer 
160. 

[01 1 2] The size of the logic channel packet, including 
the header, is designated as the data length. Since in 
Fig. 7 the data size is 256 bytes and the header size is 
6 bytes, the total data length is 262 bytes. Though not 
particulariy necessary, 0x00 is stored in the credit and 
the control areas. Fig. 8 is a concept diagram of the 
changing of a control packet having a data length of 16 
bytes into a logic channel packet. 
[01 1 3] The concept of the credit area will now be de- 
scribed. The credit area is used for flow control. If data 
received from a specific device must be temporarily 
stored in the resources available in the credit area (gen- 
erally a buffer that constitutes readable/writable storage 
means, which is referred to as an input buffer, while as- 
suming the presence of the printer in this invention), the 
amount of data to be received must be controlled so that 
it does not exceed the capacity of the input buffer, for 
othenwise, the storage of the received data may fail and 
the processing will not be perfomned correctly. To pre- 
vent such a problem, a flow control process for adjusting 
the halting and resumption of data transmission is per- 
formed. 

[0114] The credit is issued by the packet reception 
side to the transmission side for each channel, and in- 
dicates how many packets the reception side can re- 
ceive. The packet reception side guarantees that it can 
receive the packets that are issued as credits. When 
there is no credit, it means that the reception side can 
not receive data across for the pertinent channel. A 
credit request command packet and a reply packet are 
employed to exchange the credit When the host com- 
puter 100 has used all the credits for the job channel 
arid can not transmit a logic channel packet, the host 
computer 100 transmits a credit request' command 
packet to the printer 150. 

[01 15] Fig. 9 Is a conceptual diagram for explaining a 
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credit request command packet. The credit request 
command packet consists of 1 3 bytes, and 0x00 is des- 
ignated for the primary socket ID and the secondary 
socket ID. and 0x04 is set for a command. Since the 
socket ID = 0x00 is a special channel used only for com- 
mands, this can not be used for the exchange of real 
data. In Fig. 9. the socket ID for requesting the credit is 
designated at bytes 8 and 9, while the number of nec- 
essary credits is designated at bytes 10 and 11 . When 
the printer 150 receives the credit request command 
packet, it generates a reply packet in accordance with 
the state of the input buffer 1 54, and transmits the reply 
packet to the host computer 1 00. 
[01 16] Fig. 1 0 is a conceptual diagram for explaining 
a reply packet. The reply packet consists of 12 bytes, 
and 0x00 is set in the primary socket ID and the second- 
ary socket ID, while 0x84 is set for the command. In Fig. 
10, when credit can be Issued. 0x00 is set as the result 
(byte 8), and the size of credit that can be issued is set 
in bytes 11 and 12. 

[01 1 7] The processing performed by the logic channel 
controllerwill now be described. Since the logic channel 
controller 106 of the host computer 100 and the logic 
channel controller 1 51 of the printer 1 50 have the same 
internal structure, the following explanation will be given 
for both logic channel controllers 106 and 151. 
[0118] Fig. 11 is a flowchart showing the processing 
performed by the logic channel controller At step S1 1 01 
the reception control process is periomned and at step 
S1 102 the transmission control process is performed. 
The processing for the logic channel controller consists 
of an endless loop that includes steps S1 1 01 and S1 1 02. 
[0119] Figs. 12 to 14 are detailed flowcharts showing 
the reception process (steps S1 101 in Fig. 11) per- 
formed by the logic channel controller At step S1201 
the l/F driver is examined, and at step SI 202 a check is 
performed to determine whether data are present. 
When data are present, at step SI 203 data for one logic 
channel packet are examined. For the primary socket 
ID 0x00, program control branches to step SI 205, for 
the primary socket ID 0x1 0 program control branches to 
step S1212, and for the other primary socket ID, pro- 
gram control branches to step SI 21 4. 
[0120] When the primary socket is 0x00 and program 
control branches to step SI 205, it is assumed that a 
command channel is defined by IEEE 1 284.4. When the 
command ID for the command channel is 0x04, it is as- 
sumed that the packet is a credit request command 
packet, and program control advances to step S1'206. 
[0121] At step SI 206 a channel for which credit is re- 
quested is specified by examining the primary socket ID 
and the secondary socket ID that are entered at bytes 
8 and 9 In the credit request command packet, and the 
number of free credits is calculated from the capacity of 
a free input buffer for the pertinent channel. Since for a 
command channel (ID = 0x00) the size of one credit Is 
supposed to be 64 bytes, according to the IEEE 1284.4, 
when there are 256 bytes free in the command channel, 



four credits can be provided. 

[0122] At step SI 207 the number of credits that are 
requested in the credit request command packet is com- 
pared with the number of free credits obtained at step 

s SI 206. When the number of free credits is larger, at step 
SI 208 a reply packet is generated and is issued to the 
l/F driver 1 04 or 159 in which the same number is en- 
tered as the number of the requested credits. 
[01 23] When at step SI 207 the number of free credits 

10 is smaller than the number that is requested, at step 
SI 209 a reply packet in which the number of all the free 
credits is entered is generated and is issued to the l/F 
driver 104 or 159. If no free credit is available, the 
number of credits is set to "0". 

15 [0124] When at step S1216 the command ID of the 
command channel is 0x84, it is assumed that the packet 
is a reply packet for the credit request command. In this 
case, at step SI 217 the credit for a channel that corre- 
sponds to the socket ID indicated at bytes 9 and 10 of 

20 the reply packet shown in Fig. 1 0 is incremented by a 
number equivalent to the size indicated at bytes 11 and 
12. 

[0125] When the primary socket ID is 0x10 and pro- 
gram control branches to step SI 21 2, in this embodi- 
es ment it is assumed that this packet is for a job channel. 
The header of the logic channel packet" is deleted and 
the data added to the packet are transmitted to the job 
channel. The data are those in the above described job 
packet. At this time, for the logic channel controller 151 

30 of the printer 1 50, since the job channel is connected to 
the job pre-processor 153. hereinafter the job-preproc- 
essor 153 will translate the job packet. On the other 
hand, the logic channel controller 106 of the host com- 
puter 100 does not require the perfomiance of the proc- 

35 ess for receiving the job channel. 

[01 26]. When the primary socket ID is neither 0x00 nor 
0x1 0, and program control branches to step SI 21 4, it is 
assumed that the packet is for a control channel (prima- 
ry socket ID = 0x20). The header of the logic channel 

40 packet is deleted, and the data added to the packet are 
transmitted to the control channel. The data are those 
in the above described control packet. At this time, for 
the logic channel controller 1 51 of the printer 1 50, since 
the control channel is connected to the infomnation man- 

45 ager 1 60, hereinafter the control packet will be translat- 
ed by the information manager 1 60. On the other hand, 
for the logic channel controller 1 06 of the host computer 
1 00, since the control channel is connected to the utility 
. unit 105, hereinafter the control packet is translated by 

50 the utility unit 105. 

[01 27] Figs. 1 5 and 1 6 are detailed flowcharts show- 
ing the transmission control process (step S1 102 in Fig. 
11) perfonned by the logic channel controller. First, at 
step SI 501 a job channel is examined. For the logic 

55 channel controller 1 06 of the host computer 1 00, the job 
channel is connected to the job packet generator 1 07, 
while for the logic channel controller 151 of the printer 
150, no job channel is connected. 
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[0128] At step SI 502 a check is performed to deter- 
mine whether data are present for the job channel. If 
data are present for the job channel, at step SI 503 a 
check is performed to determine whether there is a cred- 
it available for the transmission of a job to the printer s 
150. If a credit Is available, at step 81 504 the header of 
the IEEE 1284.4 packet is added to the data to form a 
packet, which thereafter is transmitted to the l/F driver 
1 04 at the succeeding stage. And the number of credits 
available tor the job packets used for transmission is re- 
duced. When no credit is available, at step SI 505 a 
credit request command packet is transmitted to the 
command channel to obtain a credit. At this time, the 
number of credits available forcommand packets is dec- 
remented. 

[01 29] At step SI 506 the control channel is examined. 
For the logic channel controller 1 06 of the host computer 
100, the control channel is connected to the utility unit 
105, while for the logic channel controller 151 of the 
printer 150 the job channel is connected to the informa- 
tion manager 160. 

[0130] At step SI 507 a check is performed to deter- 
mine whether data are present for a control channel. 
When data are present, at step SI 508 a check is per- 
fomied to detemnine whether there is a credit available 
for the control channel for a job to the printer 150. If a 
credit is available, at step SI 509 the header for the I EEE 
1284.4 packet is added to the data to fomn a packet, 
which thereafter is transmitted to the l/F driver 104 at 
the succeeding stage, and the number of credits avail- 
able for the control channel is reduced. When no credit 
is available, at step S1510 a credit request command 
packet is transmitted to the command channel to obtain 
a credit. At this time the number of credits available for 
the command packet is decremented. 
[0131] As is described above, since the two logic 
channels, the job channel and the control channel, are 
provided for the communication medium, even when a 
print job that includes PDL data is being transmitted by 
the host computer 1 00 to the printer 1 50, the acquisition 
or the setup of information for the print job of the printer 
150, or the cancellation of a print job, can be requested 
by the utility unit 105 of the host computer 100. 
[0132] The utility unit 105 of the host computer 100 
will now be described. The utility unit 1 05 is used to dis- 
play the list and the attributes of print jobs for a user, 
and to enable the user to instruct the setup of informa- 
tion for a print job and the cancellation of a print job. The 
utility unit 1 05 uses the control channel to exchange with 
the printer 150 a control packet In order to obtain or to 
set up a print job and device infomnation concerning the 
printer 1 50, or to instruct the cancellation of a print job. 
[0133] The control packet, as well as the job packet, 
has the data staicture shown in Fig. 3. The infonnation 
entered into byte 0 to byte 11 of the packet header are 
also the same as those for the job packet, with the ex- 
ception that the operation code differs from the job pack- 
et as follows. 



0x01 Ob: instruction for cancellation of print job 
0x01 Od: acquisition of list of print jobs 
0x0105: setup of attributes 
0x0106: acquisition of attributes 
0x0110: instruction for halting of printer 
0x0111 : instruction for recovery of printer 
0x011a: instruction for resetting of printer 

Unlike job packets, control packets are used for their in- 
dividual unique purposes. 

[0134] In orderto understand print jobs that are stored 
in the printer 1 50, the utility unit 1 05 of the host computer 
100 transmits to the control channel a control packet 
wherein is stored the operation code (0x01 Od) for acqui- 
sition of the list of print jobs. The class ID (0x0102) in- 
dicating the print job class is entered in the data portion. 
The control packet is changed to an IEEE 1284.4 logic 
channel packet by the logic channel controller 106, and 
the obtained packet is transmitted via the l/F driver 1 04 
to the printer 150. 

[0135] The logic channel packet is received by the 1/ 
F driver 159 of the printer 150, the header of the logic 
channel packet is deleted by the logic channel controller 

151, and the obtained control packet is transmitted to 
the information manager 160. 

[0136] The infonnation manager 160 examines the 
operation code entered in the received control packet 
and determines that the acquisition of the print job list 
is requested. The list infonnation for the print jobs stored 
in the database 152 is obtained, and a reply packet is 
transmitted. 

[01 37] The reply packet, as well as the job packet, has 
the data structure shown in Fig. 3. The same operation 
code as that for the received control packet. I.e., the op- 
eration code for the acquisition of the print job list, is 
stored in the operation code area of the reply packet. 
The number of print jobs that are identified by the printer 
150 and the list of object IDs for the print jobs are stored 
in the data portion. 

[0138] When included with each print job is infonna- 
tion for the job name, for the owner and for the size'as 
the result of the job attribute setup operation, the utility 
unit 1 05 can obtain detailed information concerning the 
print job. When the utility unit 1 05 obtains the list of print 
jobs, it transmits to the printer 1 50 a control packet in 
which is stored operation code (= 0x0106) in order to 
acquire detailed attributes. The object ID of a print job, 
for which the detailed attributes are desired, and the at- 
tribute ID to be obtained are stored in the data portion 
of the control packet. When, for example, the name of 
the first print job is to be obtained, "V Is entered as the 
object ID and 0x0101 Is entered as the attribute ID. In 
accordance with the operation code for the received 
control packet, the infonnation manager 1 60 detemnines 
that the acquisition of attributes is requested. The infor- 
mation manager 160 then acquires, from the database 

152, the value of the attribute ID that is designated for 
the print job, and transmits a reply packet. 
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[0139] To cancel an arbitrary print job in the printer 
150, the utility unit 105 transmits to the printer 150 a 
control packet in which is stored the operation code (= 
0x01 Ob) for instructing to cancellation of a print job. In 
accordance with the operation code for the received 
control packet, the information manager 1 60 determines 
that the cancellation of a print job is requested. When 
print data for the print job for which cancellation is re- 
quested is stored in either the job pre-processor 153, 
the input buffer 1 54, the PDL translator 1 55, the drawing 
buffer 1 56 or the drawing unit 1 57, the infomiation man- 
ager 160 cancels the pertinent print job. When the print 
job is canceled, the infomnation manager 160 transmits 
a reply packet indicating that the print job was nomnally 
canceled. It should be noted that the object ID of a print 
job to be canceled is stored in the data portion of the 
control packet. 

[0140] Fig. 17 is a flowchart showing the print job can- 
cellation processing perfomried by the infomiation man- 
ager 160. When the infomnation manager 160 receives 
a control packet in which is stored the operation code 
(= 0x01 Ob) for instructing the cancellation of a print job, 
at step SI 701 the infonmation manager 1 60 transmits to 
the job pre-processor 153 a print job cancel signal and 
the object ID of the print job to be canceled. Then, the 
infomnation manager 1 60 waits until the job pre-proces- 
sor 153 completes the processing shown in the flow- 
chart in Fig. 18. Upon receiving an end notification from 
the job pre-processor 153, the infomnation manager 1 60 
begins the process at step S1702. 
[0141] At step SI 702 the object ID stored in the head- 
er of the buffer block in the input buffer 154 is examined. 
When the object ID matches the object ID of the print 
job to be canceled, the PDL data stored in the buffer 
block for that object ID are invalidated. 
[0142] A specific explanation will now be given for the 
processing performed by the infomnation manager 1 60 
to invalidate PDL data for a print job to be canceled. Fig. 
35 is a flowchart showing the processing perfomned by 
the infomnation manager 160 to invalidate PDL data, for 
a print job to be canceled, that are stored in the input 
buffer 154. 

[0143] First, at step S3501 a check is perfomned to 
determine whether there are buffer blocks connected to 
used queue UQ. If no buffer blocks are connected, the 
processing is thereafter terminated. 
[0144] If there are buffer blocks connected to used 
queueUQ, at step 83502 one of the buffer blocks (other 
than a buffer block that was previously employed at this 
step) is examined. At step S3503, a check is perfomned 
to determine whether the object ID stored in the header 
of the buffer block matches the object ID of the print job 
to be canceled, 

[0145] When the two object IDs do not match, pro- 
gram control moves to step S3504. 
[0146] When the two object IDs match, at step 83505 
the buffer block is deleted from used queue UQ. At step 
S3506 the buffer block that is deleted is connected to 



free queue FQ. Program control then advances to step 
83504. 

[0147] At step S3504 a check is performed to deter- 
mine whether all the buffer blocks connected to used 
5 queue UQ have been examined. When all the buffer 
blocks have been examined, the processing is thereaf- 
ter temninated. When not all the buffer blocks have been 
examined, at step S3502 the remaining buffer blocks 
are examined and the processing is repeated. 
[0148] As is described above, the headers of all the 
buffer blocks connected to used queue UQ are exam- 
ined. A buffer block whereof the object ID of the print job 
to be canceled is stored in the header is deleted from 
used queue UQ, and is connected to free queue FQ. 
Then, for a print job that is to be canceled, the PDL data 
that are stored in the input buffer 154 are invalidated. 
[01 49] As a result, since a print job for which PDL data 
stored in a buffer block of the input buffer 1 54 can easily 
be identified by using the object ID, the PDL data for a 
print job that is to be canceled can be invalidated in the 
input buffer 154. 

[01 50] At step SI 703 in Fig. 1 7, the state of the print 
job that is managed in the database 152 is examined to 
detennine whether the PDL data for the print job are be- 
ing translated by the PDL translator 155. If the PDL data 
are being translated, at step SI 704 the PDL translator 
1 55 is reset and abandons the PDL data. Finally, at step 
81705 the print job cancel signal and the object ID of 
the print job are transmitted to the drawing unit 157. The 
processing is thereafter temninated. 
[01 51 ] As is described above, the PDL data for a print 
job to be canceled, and print data, such as a drawing 
object, are invalidated beginning with those near the in- 
put stage. Therefore, even when the print data for a print 
job are present in a plurality of locations, all the data can 
be invalidated, except for the data that have been used 
for printing by the printer engine 158. 
[0152] An explanation will now be given for the 
processing performed by the job pre-processor 153 at 
step 81701 in Fig. 17. Fig. 18 Is a flowchart showing the 
print job cancellation processing perfomned by the job 
pre-processor 153. 

[0153] As is described above, the transmission of a 
print job by the job packet generator 1 07 begins with the 
transmission of a job packet in which the job start oper- 
ation code (0x0201 ) is stored, and ends with the trans- 
mission of a job packet in which the job end operation 
code (0x0205) is stored. When the job pre-processor 
1 53 receives a job packet in which the job start operation 
code (0x0201) is stored, the job pre-processor 153 reg- 
isters in the database 152 the object ID that is uniquely 
allocated for the print job. Therefore, since the last ob- 
ject ID of the print job is stored, a print job to which a 
currently received job packet belongs can be identified. 
[0154] When a print job signal and the object ID of a 
print job are received from the infomnation manager 1 60, 
and when at step SI 801 a job packet that was most re- 
cently received is for a print job that matches the re- 
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ceived object ID, at step S1802 the job packet is aban- 
doned. Program control then returns to step S1801. 
When at step S1 801 a most recently received job packet 
is not for the pertinent print job, the processing is termi- 
nated. To terminate the processing, an end notification 
Is transmitted to the information manager 160. 
[0155] An explanation will now be given for the oper- 
ation perfonmed by the drawing unit 157 at step SI 705 
in Fig. 17. Fig. 19 is a flowchart showing the print job 
cancellation processing performed by the drawing unit 
157. 

[0156] When a print job cancellation signal and the 
object ID of a print job are received from the infomnation 
manager 160, at step SI 901 a check is perfomied to 
detenmine whether a drawing object for the print job that 
matches the received object ID is being currently drawn. 
If the drawing object for the print job is being drawn, at 
step SI 902 the drawing Is halted and the drawing object 
is abandoned. Program control then returns to step 
SI 901 . If the drawing object for the pertinent print job is 
not being drawn, the processing is tenninated. For this 
processing, not only the data for the pertinent print job 
in the drawing unit, but also the drawing object for the 
print job stored in the drawing buffer 156 can be aban- 
doned. 

[0157] SImilariy, the setup of attributes, the instruction 
for the halting of the printer 150, the instruction for the 
recovery of the printer 150, and the instruction for the 
resetting of the printer 150 can be performed by trans- 
mitting the control packet from the utility unit 105 of the 
host computer 100 to the infonmation manager 160 of 
the printer 150. 

[01 58] The operation panel 1 61 of the printer 1 50 will 
now be described. Fig. 20 Is a specific diagram showing 
the structure of the operation panel 1 61 . A liquid crystal 
screen 2001 is used to display the state of the printer 
150 and messages. A cursor button 2002 Is used to se- 
lect and establish a setup item for the printer 150. An 
on-line key 2003 is used to change the on-line/off-line 
status of the printer 150. A cancellation button 2004 is 
used to select the cancellation of a print job, and when 
the cancellation button 2004 Is depressed, the informa- 
tion manager 160 of the printer 150 is notified. 
[0159] An explanation will now be given for the print 
job cancellation processing perfomied when the cancel- 
lation button 2004 is depressed. Fig. 21 is a flowchart 
for explaining the print job cancellation processing per- 
formed by the Infomnation manager 160 upon depres- 
sion of the cancellation button 2004. At step S2101 a 
check is perfomned to detennine whether a print job is 
currently being processed by the drawing unit 157. If a 
print job is being processed, at step S21 02 the object 
ID of that print job is obtained, and at step S2103 the 
print job is canceled. The processing is thereafter temni- 
nated. When no print job is being processed, at step 
S2104 a check is performed to determine whether a 
print job is currently being processed by the PDL trans- 
lator 155. When a print job is being processed by the 



PDL translator 155, at step SI 205 the object ID of the 
print job is obtained, and at step SI 206 the print job is 
canceled. The processing is thereafter temninated. 
[0160] At steps 51203 and S1206, based on the ob- 

5 ject ID of the print job to be canceled, the cancellation 
process is Initiated In accordance with the flowchart in 
Fig. 1 8. The presence/absence of a print job that is being 
processed by the drawing unit 157 or the PDL translator 
155 can be determined by examining the states of all 

10 the print jobs of the printer 150 that are stored in the 
database 152. 

[0161] Therefore, since only a printjob that is near the 
output stage is canceled, only a printjob that is being 
processed can be canceled by confimiing that material 
'5 has been printed, or when print data have been proc- 
essed for an extended period of time and the printing 
has not yet begun, only the first print job that causes to 
halt the printing to be halted for an extended period of 
time can be canceled. 

[01 62] In a case where a plurality of print jobs may be 
present in the input buffer 154 and the drawing buffer 
156, a print job to be canceled must be detenmined in 
accordance with the specifications for the printer 150. 
Since in this embodiment none of the print jobs is to be 
canceled, whether or not a printjob Is present in the in- 
put buffer 154 and the drawing buffer 156 is not taken 
into consideration when selecting a printjob to be can- 
celed. 

[0163] As is described above, according to the first 
embodiment of the present invention, the printing sys- 
tem comprises the host computer 100 and the printer 
150 that are interconnected via the communication me- 
dium 180. The host computer 100 comprises: the job 
packet generator 107 for adding a header to print data 
for a print job that has been generated in order to fonm 
a packet; the utility unit 105 for obtaining the processing 
state of a print job or setting the attribute of a print job 
for the printer 1 50; and the logic channel controller 1 06, 
for forming a packet for a job channel that is used to 
transmit a print job and for a control channel that is used 
to transmit a control request from the utility unit 1 05, and 
for multiplexing the packet for a single communication 
medium. The printer 1 50 comprises: the job pre-proc- 
essor 153 for detecting the start and the end of a print 
job based on information that is described in the header 
of a job packet received from the host computer 1 00, 
and for registering the printjob in the database 152; the 
logic channel controller 151 for employing a packet to 
multiplex a job channel and a control channel for a single 
communication medium; the information manager 160 
for setting up infonnation for a print job or for canceling 
a print job in accordance with a request in a received 
control packet; and the operation panel 1 61 used to dis- 
play the state of the printer 150 and messages and for 
entering an Instruction for the cancellation of a printjob. 
Therefore, the following effects can be obtained. 
[0164] With the above arrangement, the job packet 
generator 1 07 of the host computer 1 00 fomns, for each 
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print job, a packet that consists of PDL data and the at- 
tributes, and the job pre-processor 153 of the printer 1 50 
detects the start and the end of the print job. Therefore, 
an object ID can be allocated for the print job, without 
the PDL data for the print job being analyzed. 5 
[0165] In addition, since the job pre-processor 153 
stores an object ID in the input buffer 154 with PDL data, 
and since the states of the Individual print jobs are man- 
aged in the database 152, PDL data for a print job to be 
canceled can be invalidated even when they have not 
yet been analyzed by the PDL translator 155. 
[0166] Further, since the print data concerning a print 
job to be canceled are invalidated beginning with the da- 
ta near the input stage, all the print data for the print job 
can be invalidated, except for those print data that have 
been used for printing by the printer engine 158. 
[0167] Furthemnore, the job channel and the control 
channel are multiplexed, relative to the communication 
medium 180, by the logic channel controller 106 of the 
host computer 100 and the logic channel controller 1 51 
of the printer 1 50. Therefore, even during the exchange 
of a print job along the job channel, the utility unit 1 05 
of the host computer 1 00 can obtain or set up the infor- 
mation for the print job of the printer 150, and can thus 
cancel the print job in real time. 
[01 68) Moreover, the cancellation of a print job not on- 
ly can be instructed by the utility unit 105, but also can 
be instructed using the operation panel 1 61 of the printer 
150, so that a user can halt the printing while confimning 
the material that has been printed. 
[0169] In addition, since the print job to be canceled 
is detennined to be a print job that is near the output 
stage, only a print job that is being printed can be can- 
celed while the printed material is being confirmed, or 
when the processing of print data has been continued 
for a long time and the printing has not been started, 
only the first print job that causes of the printing process 
to be halted can be canceled. 

Second Embodiment 

[0170] In the first embodiment of the present Inven- 
tion, an IEEE 1284.4 logic channel is mounted on the 
upper layer through an IEEE 1284 local connection. In 
a second embodiment of the present invention, an ex- 
planation will be given for a system employing the eth- 
ernet (the local area networi< having a bus that we struc- 
ture jointly developed by Xerox Corp., DEC Corp. and 
Intel Corp.). 

[0171] Fig. 22 is a specific block diagram Illustrating 
the arrangement of a printing system according to the 
second embodiment of the present invention. In the 
printing system according to the second embodiment, a 
host computer 2200 and a printer 2250 are interconnect- 
ed via the ethernet 2280. 

[0172] According to the second embodiment of the 
present invention, the host computer 2200 of the printing 
system comprises: an application unit 2201 , a printer 



driver 2202, an output buffer 2203, an l/F driver 2204, 
a utility unit 2205. a logic channel controller 2208, and 
a job packet generator 2207. 

[0173] The printer 2250 of the printing system com- 
prises a database 2252, a job pre-processor 2253, an 
Input buffer 2254, a PDL translator 2255, a drawing buff- 
er 2256, a drawing unit 2257, a printer engine 2258. a 
job channel l/F driver 2259, an infomnation manager 
2260, an operation panel 2261 , and a control channel 1/ 
F driver 2262. An ethernet adaptor 2290 Is attached to 
the printer 2250. 

[0174] The difference from the first embodiment is 
that a logic channel controller is not provided for the 
printer 2250; that the l/F driver is divided Into the job 
channel l/F driver 2259 and the control channel l/F driver 
2262 and these l/F drivers 2259 and 2262 are connect- 
ed to the ethernet adaptor 2290; and that the ethernet 
2280 is employed as a connection method. Since the 
other arrangements are the same as those for the first 
embodiment, no further explanation will be given. 
[01 75] In the second embodiment, the job channel 1/ 
F driver 2259 and the control channel l/F driver 2262 
are connected to the ethemet adaptor 2290, which 
forms a packet for the job channel and the control chan- 
nel. When TCP/IP (Transmission Control Protocol/Inter- 
net Protocol: the standard protocol of a computer net- 
work) is employed and when, for example, TCP 51 5 (this 
port is used as Ipd) is used for the job channel and UDP 
(User Datagram Protocol: communication protocol for a 
transportation layer that does not guarantee reliability) 
91 00 is used for the control channel, a conflict between 
the two channels can be prevented. 
[0176] As is described above, according to the sec- 
ond embodiment, the printing' system comprises the 
host computer 2200 and the printer 2250 that are inter- 
connected via the communication medium (ethernet) 
220. The host computer 2200 comprises: the job packet 
generator2207foradding a headerto print data foreach 
print job that is generated in order to fonri a packet; the 
utility unit 2205 for obtaining the processing state of a 
print job or setting the.attribute of a print job for the print- 
er 2250; and the logic channel controller 2206 for form- 
ing a packet for a job channel that is used to transmit a 
print job and for a control channel that is used to ex- 
change a control request from the utility unit 2205, and 
for multiplexing the packet for a single communication 
medium. The printer 2250 comprises: the job pre-proc- 
essor 2253 for detecting the start and the end of a print 
job based on infonmation that is described in the header 
of a job packet received from the host computer 2200, 
and for registering the print job in the database 2252; 
the infomriation manager 2260 for setting up infomnation 
for a print job or for canceling a print job in accordance 
with a request contained in a received control packet; 
and the operation panel 2261 used to display the state 
of the printer 2250 and messages and to enter an in- 
struction for the cancellation of a print job. In addition, 
the ethernet adaptor 2290 is provided between the print- 
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er 2250 and the communication medium (ethemet) 
2280 to change a job channel and a control channel into 
a logic channel. Therefore, the following effects can be 
obtained. 

[0177] With the above arangement, the job packet 
generator 2207 of the host computer 2200 fonms, for 
each print job. a packet that consists of PDL data and 
the attributes, and the job pre-processor 2253 of the 
printer 2250 detects the start and the end of the print 
job. Therefore, the object ID can be allocated to the print 
job, without the PDL data of the print job being analyzed. 
[0178] In addition, since the job pre-processor 2253 
stores an object ID in the input buffer 2254 with the PDL 
data, and since the states of the individual print jobs are 
managed in the database 2252, the PDL data for a print 
job to be canceled can be invalidated even when they 
have not yet been analyzed by the PDL translator 2255. 
[0179] Further, since the print data concerning a print 
job to be canceled are invalidated beginning with the da- 
ta near to the input stage, all the print data for the print 
job can be invalidated, except for those print data that 
have been used for printing by the printer engine 2258. 
[0180J Furthermore, the job channel and the control 
channel are multiplexed relative to the communication 
medium 2280 by the logic channel controller 106 of the 
host computer 2200 and the logic channel controller 
2251 of the printer 2250. Therefore, even during the ex- 
change of a print job along the job channel, the utility 
unit 2205 of the host computer 2200 can obtain or can 
set up infonnation for the print job of the printer 2250, 
and thus the print job can be canceled in real time. 
[0181] Moreover, not only can the cancellation of a 
print job be instructed by the utility unit 2205, but it can 
also be instructed using the operation panel 2261 of the 
printer 2250, so that a user can halt the printer and pre- 
vent the printing of a print job that is not needed. 
[0182] In addition, since the print job to be canceled 
is detemnined to be a print job that is near the output 
stage, only a print job that is being printed can be can- 
celed while the printed material is being confimned, or 
when the processing of print data has been continued 
for a long time and the printing has not been started, 
only the first print job that causes of the printing process 
to be halted can be canceled. 

[0183] Further, since the ethernet 2280 is employed 
as the communication medium, a printing system having 
the above effects can be constructed on the network. 
[01 84] According to the first and the second embodi- 
ments of the present invention, a laser beam printer may 
be employed as the printer Fig. 28 is a cross-sectional 
view of the Internal structure of the laser beam printer 
(hereinafter referred to simply as an "LBP"). The LBP 
can print input character pattem data on a sheet of re- 
cording paper. 

[0185] In Fig. 28 an LBP unit2846 employs a received 
character pattem to form an image on a sheet of record- 
ing paper that is the recording medium. An operation 
panel 2800 includes operation switches and an LED dis- 



play device, and a printer control unit 2801 exercises 
the overall control of the LBP 2840 and analyzes char- 
acter pattem information. The printer control unit 2801 
mainly converts character pattem Information into a vid- 

5 eo signal, and outputs the signal to a laser driver 2802. 
[0186] The laser driver 2802, which is a circuit for driv- 
ing a semrconductor laser 2303, turns on or off a laser 
beam 2804 emitted by the semiconductor layer 2803 in 
accordance with a received video signal. The laser 

10 beam 2804 is deflected to the right and left by a rotary 
polyhedric mirror 2805 and scans an electrostatic drum 
2806. Thus, an electrostatic latent image of a character 
pattern is fonmed on the electrostatic drum 2806. This 
latent image is developed by a developing unit 2807 lo- 

*5 cated on the periphery of the electrostatic drum 2806, 
and the developed image is transfen-ed to a recording 
sheet. A cut sheet is used as a recording sheet The cut 
sheets are stored in a plurality of sheet cassettes 2808 
that are loaded into the LBP 2840 and that con-espond 

20 to a plurality of types of sheets, and are fed into the LBP 
2840 by a paper feed roller 2809 and delivery rollers 
2810 and 2811 and are transported to the electrostatic 
drum 2806. 

[01 87] The control arrangement of a laser beam print- 

25 er will now be described. Fig. 36 is a block diagram 
showing the arrangement of the laser beam printer. In 
Fig. 36, a laser beam printer 3601 comprises a printer 
controller (hereinafter referred to as a controller) 3603, 
an engine 3604, a panel 3605, and a disk 3606. 

30 [0188] The controller 3603 includes a CPU 3607, a 
PROM 3608, an optional memory 3609, a RAM 361 0, a 
host l/F 3611, an engine !/F 3612, a panel l/F 3613, a 
disk l/F 3614, and an NVRAM 3615. 
[01 89] The CPU 3607 controls the individual sections 

35 based on control programs shown in the flowcharts in 
Figs. 4,5,11 through 1 9, 21 , 33 through 35, and various 
other control programs. The host l/F 3611 is an interface 
for the exchange of a print job with the host computer 
3602. The engine l/F 3612 is an interface forcommuni- 

40 eating with the engine 3604 that actually perfonns the 
printing. 

[0190] The panel l/F 3613 is an interface used to ex- 
change with the panel 3605 an instruction for the chang- 
ing of a printing environment, which is entered by a user 
45 using the panel 3605, and the state of the laser beam 
printer 3601 , which is displayed for a user on the panel 
3605. The disk l/F 3614 is an interface for communicat- 
ing with the disk 3606. 

[0191] The optional memory 3609 Is a memory, such 
so as a card, an optional ROM or a flash memory, that can 
be loaded and unloaded in orderto store fonts. The RAM 
3610 includes an image buffer 3610a for the storage of 
image data and an input buffer 3610b for temporarily 
storing PDL data that are received from a host computer 
55 3602. The RAM 3610 is also used as a work area for 
the CPU 3607. The NVRAM 3615 is used to store setup 
values for various items conceming a device or a print 
job. 
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[0192] On the panel 3605 are provided a liquid crystal 
display device for displaying infonnatlon, such as the 
state of the laser beam printer 3601 , using a character 
string, various operating buttons used by a user to in- 
struct the laser beam printer 3601 to perform various 5 
operations, and an LED to notify a user of when it Is time 
to load paper or to signal the on-line/off-line state. 
[0193] The engine 3604 actually prints a drawing ob- 
ject on a recording medium. The disk3606 is an extemal 
storage device for the storage of various data, a hard 
disk, a magneto-optical disk or a floppy disk. The laser 
beam printer 3601 receives power from a power source 
(not shown). 

[0194] The components in the functional arrangement 
of the printing system in Fig. 1. e.g., the logic channel 
controller 1 51 , the job pre-processor 153, the PDL trans- 
lator 155, the drawing unit 157 and the infomnation man- 
ager 160, can be implemented by perfonnance by the 
CPU 3607, of the laser beam printer 3601 in Fig. 36, of 
a control program stored In the PROM 3608. The Input 
buffer 154 and the drawing buffer 156 in Fig. 1 are pre- 
pared in the RAM 3610 of the laser beam printer 3601 
in Fig. 36. This can be applied for the second embodi- 
ment. 

[0195] A laser beam printer is employed as a printer 
for the first and the second embodiments of the present 
invention. The type of printer is not limited to a laser 
printer, and an ink-jet printer may be employed. Fig. 29 
is a diagram showing the external appearance of an ink- 
jet recording apparatus IJRA that can feed a plurality of 
types of paper (not shown) in accordance with the needs 
of a print job. 

[0196] In Fig. 29, a carriage HC, which has a pin (not 
shown), is moved in directions indicated by arrows a and 
b, while It engages a spiral groove 5004 of a lead screw 

5005 that interacts with the forward and backward rota- 
tion of a drive motor 5013 and is rotated by the drive 
force transmission gears 5011 and 5009. An ink-jet car- 
tridge IJC is mounted on the carriage HC. A paper hold- 
ing plate 5002 presses paper against a platen 5000 in 
the direction in which the carriage HC moves. Photo- 
couplers 5007 and 5008 are home position detection 
means for identifying the presence of a carriage lever 

5006 in this area, and for changing the direction in which 
the drive motor 5013 is rotated. A member 5016 sup- 
ports a cap member 5022 for sealing the front face of a 
recording head; and suction means 5015 attracts the 
cap in order to recover the recording head via a cap 
opening 5023. A member 5019 moves a cleaning plate 
5017 fonward and backward, and the cleaning plate 
501 7 and the member 501 9 are supported on a support 
plate 5018. Instead of this cleaning blade 5017, a well 
known cleaning blade may be employed forthis embod- 
iment. A lever 5021 is used to start the attraction for the 
recovery. The lever 5021 is displaced in accordance 
with the movement of a cam 5020 that engages the car- 
riage HC, and the drive force from the drive motor 5013 
is controlled by a well known transmission means, such 



as by the switching performed using a clutch. When the 
carnage HC reaches the home position area, a desired 
process, either the capping, cleaning or the suction re- 
covery, can be performed at a corresponding position 
by the operation of the lead screw 5005. If a desired op- 
eration is to be perfonned in accordance with a well 
known timing, the above arrangement can be applied 
for either embodiment. 

[01 97] The arangement of the ink-jet printer will now 
be described while refening to a block diagram in Fig. 
30. In a control circuit in Fig. 30, an interface 1 700 re- 
ceives a recording signal. An MPU 1701 executes the 
control programs shown in the flowcharts in Figs. 4, 5, 
11 through 19,21, 33 through 35, and various other pro- 
grams, which are stored in a program ROM 1702. A 
DRAM 1703 is used to store various types of data (re- 
cording signals and record data to be supplied to a re- 
cording head). A gate array 1 704 supplies record data 
to a recording head 1708, and also transfers data 
among the interface 1700, the MPU 1 701 and the RAM 
1703. A head carriage motor 1710 drives the recording 
head 1708, while motor drivers 1706 and 1707 drive a 
paper carriage motor 1 709 and the head carriage motor 
1710, 

[0198] With this an*angement, after receiving a re- 
cording signal at the interface 1 700, the recording signal 
is converted into print data between the gate an-ay 1 704 
and the MPU 1701. The motor drivers 1706 and 1707 
are driven, and accordingly the recording head is driven 
in accordance with the print data that are transmitted to 
the head driver 1705. Printing is thus performed. 
[0199] The components of the present invention can 
be assembled using the above described an-angement 
for of the ink-jet printer. It Is apparent that the present 
invention is not limited to the use of a laser beam printer, 
but that it can be also be applied for an ink-jet printer. 
[0200] The present invention can be applied to a sys- 
tem that is constituted by a plurality of devices (e.g., a 
host computer, an interface device, a reader and a print- 
er), or to an apparatus (e.g., a copier, a printer or a fac- 
simile machine) that includes a single device. 
[0201] An aspect of the present invention Is also 
achieved as follows: a memory medium on which is 
stored software program code for implementing the 
functions in the previous embodiments is supplied to a 
system or to an apparatus, as is shown in Fig. 26, and 
the computer (or a CPU or an MPU) in the system or the 
apparatus reads the program code from the memory 
medium. In this case, the program code read from the 
memory medium accomplishes the functions of the 
above described embodiments, and the memory medi- 
um on which such program code is recorded constitutes 
an aspect of the present invention. 
[0202] Further, an aspect of the present invention is 
achieved as follows: a memory medium on which is 
stored software program code for implementing the 
functions in the previous embodiments is supplied to a 
system or to an apparatus across a networic or a public 
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telephone line by a transmission device, e.g., by a Web 
server or an HTTP server, and the computer (or a CPU 
or an MPU) in the system or the apparatus reads the 
program code from the memory medium. In this case, 
the program code transmitted by the transmission de- 
vice accomplishes the functions of the above described 
embodiments, and the transmission device that trans- 
mits such program code constitutes the present inven- 
tion. 

[0203] In Fig. 27 is shown a memory map for the con- 
trol program of the present invention when it is stored in 
the ROM 1702 in Fig. 30 or in the PROM 3608 in Fig. 
36, and is ready to be executed. 
[0204] In the embodiments, to execute the control 
program and associated data, both are read from the 
storage medium and are stored directly in the ROM. 
However, the control program and associated data may 
be read from an external storage medium, such as a 
floppy disk and be temporarily stored (installed) on a 
hard disk, which is a nonvolatile storage medium pro- 
vided for a system or for an apparatus, and may be load- 
ed from the hard disk to the RAM to perform a program 
for the preparation and the transmission of the data. 
[0205] A memory medium for supplying such program 
code can be, for example, a floppy disk, a hard disk, an 
optical disk, a magneto optical disk, a CD-ROM, a CD-R, 
a magnetic tape, a nonvolatile memory card, or a ROM. 
[0206] In addition, embodiments the present inven- 
tion include not only a case where the functions in the 
previous embodiment can be performed when program 
code is read and executed by the computer, but also a 
case where, according to an instruction in the program 
code, an OS (Operating System) running on the com- 
puter, etc., perfomis one part, or all, of the actual 
processing required to accomplish the functions includ- 
ed in the above embodiments. 
[0207] Furthermore, the embodiments include a case 
where program code, read from a memory medium, is 
written in a memory that is mounted on a function ex- 
pansion board inserted into a computer, or a function 
expansion unit connected to a computer, and in conso- 
nance with program code instructions, a CPU mounted 
on the function expansion board, or the function expan- 
sion unit perfonms one part, or all, of the actual process- 
ing in order to implement the functions included in the 
above described embodiments. 
[0208] As is described above, the following effects 
can be obtained. Of the print jobs at a printer, the can- 
cellation of a desired print job can be instructed. And 
even when one part of the print data for the print job to 
be canceled have not yet been analyzed, the print job 
can be canceled. 

[0209] Except for print data that have already been 
used for printing, all the print data for a selected print 
job can be invalidated. 

[0210] Of the print data for a print job that is to be can- 
celed, especially those data that are stored in the input 
buffer can be invalidated. 



[021 1 ] Whether print data that are stored in the input 
buffer are those for a print job to be selected can be eas- 
ily determined. 

[0212] Print data in the input buffer can be easily in- 
5 validated. 

[0213] Even during the analyzation of the print data 
for a selected print job, the print data can be invalidated. 
[0214] A print job transmitted to the printer can be 
identified without the print data being analyzed. 

10 [021 5] Whether the contents of a received job packet 
are print control data or print data can be determined by 
examining only the identification information. 
[0216] A selected print job can be controlled from out- 
side the printer. 

IS [021 7] The acquisition or the setup of print control da- 
ta for a selected print job, or the cancellation of a select- 
ed print job can be requested. 
[0218] Print control data for a print job can be exter- 
nally notified. 

20 [021 9] A control request can be entered even while a 
job packet is being input, and the acquisition or setup of 
the print control data, or the cancellation of a print job, 
can be periomned in real time. 
[0220] A predetermined print job in the printer can be 

25 canceled in accordance with a specific condition, with- 
out cancellation of the print job being instructed. 
[0221] A current or succeeding print job that is to be 
printed can be specified and canceled. 
[0222] The printer can receive directly from the q\jX- 

30 side an instruction for the cancellation of a print job. 
[0223] The printer can receive directly from the out- 
side an instruction for the cancellation of a specific print 
job. 

[0224] The same effects can be provided for the print- 
35 ing system, the printing control method, the recording 
medium on which is stored a control program for con- 
trolling the printer, and the transmission device for trans- 
mitting a control program for controlling the printer. 

40 

Claims 

1. A print control apparatus for controlling a printer 
(150) which communicates with a host computer^ 
45 (1 00), the apparatus comprising: 

interpreter means (155) for interpreting print 
data stored in a storage area (154); 
input means (159) for inputting a print job in- 
50 eluding print data divided into a plurality of job 

packets each of which is provided with respec- 
tive header information, said header infomna- 
tion being indicative of an attribute of each job 
packet; 

55 pre-processor means (153) for storing the print 

data included In each of the plurality of job 
packets of the print job input by said input 
means in the storage area; 
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manager means (153) for managing print job 
identification Infonmation that identifies the print 
job, in conrespondence with the print data 
stored in the storage area; 
Invalidation means (153) for, in response to a 
cancel instruction to cancel a designated print 
job, invalidating the print data that corresponds 
to the print job identification infonmation man- 
aged by said manager means for the designat- 
ed print job from among the print data stored in 
the storage area, wherein with respect to job 
packets which are being input by said input 
means, said invalidation means is operable to 
invalidate the print data of the job packets 
based on the header information provided for 
the packets without storing the print data in the 
storage area. 

2. The print control apparatus according to claim 1, 
further comprising discrimination means for dis- 
criminating whether the job packets which are being 
input correspond to the print job identification infor- 
mation for a print job to be cancelled, wherein said 
invalidation means is operable to invalidate the print 
data of the job packets in response to a discrimina- 
tion made by said discrimination means. 

3. The print control apparatus according to claim 1 or 
2, wherein said preprocessor means is operable to 
divide the print data of a print job into a plurality of 
blocks via said input means, to provide the plurality 
of blocks with respective IDs and to store the plu- 
rality of blocks of print data in correspondence to 
the respective IDs in the storage area, and wherein 
in response to the cancel instruction to cancel a 
print job designating an ID, said invalidation means 
is operable to invalidate the print data of a block that 
corresponds to the designated ID. 

4. The print control apparatus according to any one of 
claims 1 to 3, wherein said preprocessor means is 
operable to store attribute data and PDL data of 
each job packet in respective different storage are- 
as based on the header infomiation. 

5. The print control apparatus according to any one of 
claims 1 to 4, wherein said print control apparatus 
is provided for a laser beam printer. 

6. The print control apparatus according to any one of 
claims 1 to 4, wherein said print control apparatus 
is provided for an ink-jet printer. 

7. A system comprising a printer having a print control 
apparatus according to any one of claims 1 to 6 and 
further comprising the host computer for communi- 
cating therewith. 



8. The system of claim 7 wherein the host computer 
comprises a packet generator (107) for generating 
a plurality of job packets by arranging print data pre- 
pared by a printer driver based on application data 
5 into packet data, and communication means for 
transmitting the packet data to said print control ap- 
paratus via a predetemnined communication proto- 
col. 

10 9. The system according to any one of claims 7 and 8 
wherein the printer further comprises a job channel 
for communication of the print job and a manage- 
ment channel for communk:ation of print manage- 
ment commands, wherein the management chan- 
ts nel is operable to receive the cancel instruction. 

10. The system according to any one of claims 7 to 9 
wherein the communication means is for performing 
communication in a communication protocol using 

20 a local interface defined in IEEE 1 284 or a local area 
networtc. 

11. A method of controlling a printer (150) which com- 
municates with a host computer (100), the method 

25 comprising operating a print control apparatus to 
perform the steps of: 

interpreting print data stored in a storage area 
(154); 

30 inputting a print job including print data divided 

into a plurality of job packets each of which is 
provided with respective header infomnation, 
said header information being indicative of an 
attribute of each job packet; 
35 a preprocessing step of storing the print data 

included in each of the plurality of job packets 
of the input print job in the storage area; 
managing print job identification infomnation 
that identifies the print job, in con-espondence 
40 with the print data stored in the storage area; 

in response to a cancel instruction to cancel a 
designated print job, invalidating the print data 
that corresponds to the print job identification 
infomiation for the designated print job from 
45 among the print data stored in the storage area, 

wherein with respect to job packets which are 
being input, said invalidation step invalidates 
the print data of the job packets based on the 
header information provided for the packets 
50 without storing the print data in the storage ar- 

ea. 

12. A method as claimed in claim 11 , further comprising 
discriminating whether the job packets which are 

55 being input con^espond to the print job identification 
information for a print job to be cancelled, wherein 
said invalidation step invalidates the print data of 
the job packets in response to a discrimination 
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made by said discrimination step. 

13. A method as claimed in any of claims 11 and 12, 
wherein said preprocessing step divides (S3302) 
the print data of a print job into a plurality of blocks, 
provides (S3304) the plurality of blocks with respec- 
tive IDs and stores (S3304) the plurality of blocks 
of print data in correspondence to the respective 
IDs In the storage area, and wherein in response to 
the cancel Instruction to cancel a print job designat- 
ing an ID, said invalidation step invalidates the print 
data of a block that corresponds to the designated 
ID. 

14. A method as claimed in any one of claims 11 to 13, 
wherein said preprocessing step stores attribute 
data and PDL data of each job packet in respective 
different storage areas based on the header infor- 
mation. 

15. A method as claimed in any one of claims 11 to 14, 
wherein said print control apparatus is provided for 
a laser beam printer. 

16. A method as claimed in any one of claims 11 to 14, 
wherein said print control apparatus controls an ink- 
jet printer. 

17. A method of controlling a system comprising a print- 
er and a host computer in communication therewith, 
the method comprising operating a print control ap- 
paratus of said printer according to a method de- 
fined In any one of claims 11 to 16 to process print 
data received from the host computer. 

18. A method as claimed in claim 17 wherein the host 
computer generates a plurality of job packets by ar- 
ranging print data prepared by a printer driver based 
on application data into packet data, and transmits 
the packet data to said print control apparatus via 
a communication means using a predetermined 
communication protocol. 

19. A method as claimed in any one of claims 17 and 
1 8 wherein the printer further comprises a job chan- 
nel communicating the print job and a management 
channel communicating print management com- 
mands, wherein the management channel receive 
the cancel instruction. 

20. A method as claimed in any one of claims 17 to 19 
wherein the communication means uses a local in- 
terface defined in IEEE 1284 or a local area net- 
work. 

21 . A storage medium storing a control program for car- 
rying out all of the steps of a method as claimed in 
any one of claims 1 1 to 20. 



22. A computer program for canrying out all of the steps 
of a method as claimed in any one of steps 1 1 to 20. 



s PatentansprUche 

1. Druckstcuergerat zum Steuem eines Druckers 
(150), dermit einem Hauptcomputer (100) kommu- 
nizlert, mit: 

10 

einem Interpreter (155), der in einem Speicher- 
bereich (154) gespeicherte Druckdaten in Ma- 
schinensprache umsetzt; 
einem Eingabemittel (159) zum Eingeben ei- 
15 nes Druckauftrags, der Druckdaten enthalt, die 

in eine Vielzahl von Auftragspaketen geteilt 
sind, die alle mit einer jeweiltgen Kopfinforma- 
tion bereitstehen, wobei die Kopfinformation 
die Eigenschaft eines jeden Auftragspakets 
20 aufzeigt; 

einem Vorprozessor (153) zum Speichern der 
Druckdaten, die in alien der Vielzahl von Auf- 
tragspaketen des vom Eingabemittel in den 
SpeicheriDereich eingegebenen Druckauftrags 
25 enthalten sind; 

einer Verwaltungseinrichtung (153) zum Ver- 
walten einer Verwaltungsdruckauftragsidentifl- 
kationsinformation, die den Druckauftrag ent- 
sprechend den im Speicherbereich gespei- 
30 cherten Druckdaten identifiziert; 

einem jnvalidiermittel (1 53) zum Annutlieren ei- 
nes bestimmten Druckauftrags als Reaktion 
auf einen Annullierbefehl, Invalidieren der 
Druckdaten aus den im Speicherbereich ge- 
35 speicherten Druckdaten, die der Druckauf- 

tragsidentifikationsinformation fur den be- 
stimmten Druckauftrag entsprechen, wobel der 
Invalidterschritt in Hinsicht auf die eingegebe- 
nen Auftragspakete die Druckdaten der auf der 
40 Grundlage der fur die Pakete bereitgestellten 

Kopfinfomnation fur ungultig erklart, ohne die 
Druckdaten im Speicherbereich zu speichern. 

2. Drucksteuergerat nach Anspruch 1 , das weiterhin 
45 uber ein Setektlermittel verfiigt, um herauszufin- 

den, ob die eingegebenen Auftragspakete mit der 
Druckauftrags identifikationsinformation fur einen 
zu annullierenden Druckauftrag ubereinstimmen, 
wobei das Invalidienmittel betriebsbereit ist, die 
50 Druckdaten der Auftragspakete als Reaktion auf ei- 
nen vom Selektiemnittel ausfiihrten Selektiervor- 
gang fur ungiilttg zu eridaren. 

3. Drucksteuergerat nach Anspruch 1 oder 2, dessen 
55 Vorprozessor betriebsbereit ist, die Druckdaten ei- 
nes Druckauftrags uber das Eingabemittel in eine 
Vielzahl von Blocken zu teilen, um eine Vielzahl von 
Blocken mit jeweiligen ID und zum Speichern der 
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Vielzahl von Druckdatenblocken entsprechend den 
jeweiiigen ID im Speicherbereich bereitzustellen, 
wobei das Invalidiermittet betriebsbereit ist, als Re- 
aktion auf den Annullierbefehl einen Druckauftrag 
zu annullieren, dereine ID bestimmt, und die Druck- 
daten eines Blockes fur ungultig zu erklaren. die mit 
der bestlmmten ID ubereinstimmen. 

4. Drucksteuergerat nach einem der Anspruche 1 bis 

3, dessen Vorprozessor betriebsbereit ist, Eigen- 
schaftsdaten und PDL-Daten eines jeden Auftrags- 
pakets in jeweiiigen unterschiedlichen Speicherbe- 
reichen auf der Grundlage der Kopfinfomnation zu 
speichern. 

5. Drucksteuergerat nach einem der Anspruche 1 bis 

4, das fur einen Laserstrahldrucker bereitsteht. 

6. Drucksteuergerat nach einem der Anspruche 1 bis 
4, das fur einen Tintenstrahldrucker bereitsteht. 

7. System mit einem Drucksteuergerat nach einem 
der Anspruche 1 bis 6, das weiterhin zur Kommu- 
nikation uber einen Hauptcomputer verfugt. 

8. System nach Anspruch 7, dessen Hauptcomputer 
iiber einen Paketgenerator (1 07) verfiigt, um eine 
Vielzahl von Paketen durch Anordnen von Druck- 
daten zu erzeugen, die ein Druckertreiber auf der 
Grundlage von Anwenderdaten in Paketdaten auf- 
bereitet, und iiber ein Ubertragungsmittel zum Sen- 
den der Paketdaten an das Drucksteuergerat uber 
ein vorbestimmtes Ubertragungsprotokoll. 

9. System nach einem derAnspriiche 7 und 8, dessen 
Drucker des weiteren iiber einen Auftragskanal zur 
Ubertragung des Druckauftrags und einen Verwal- 
tungskanal zur Ubertragung von Druckvenval- 
tungsbefehlen verfiigt, wobei der Verwaltungskanal 
betriebsbereit ist, den Annullierbefehl aufzuneh- 
men. 

10. System nach einem der Ansprtiche 7 bis 9, dessen 
Ubertragungsmittel der Ubertragung in einem Uber- 
tragungsprotokoll dient unter Verwendung einer in 
IEEE 1284 festgelegten lokalen Schnittstelle Oder 
eines Lokalbereichsnetzes. 

1 1 . Verfahren zum Steuern eines mit einem Hauptcom- 
puter (100) kommunizierenden Druckers (150), das 
das Betreiben eines Drucksteuerge rates umfa3t, 
mit den Verfahrensschritten: 

Ubersetzen von in einem Speicherbereich 
(154) gespeicherten Dmckdaten in eine Ma- 
schinensprache; 

Eingeben eines Druckauftrags, der Druckdaten 
enthatt, die in eine Vielzahl von Auftragspake- 



ten geteilt sind, die alle mit einer jeweiiigen die 
Elgenschaft eines jeden Auftragspakets aufzei- 
genden Kopfinfomnation bereitstehen; 
Von/erarbeiten des Speichems von Druckda- 

5 ten. die in alien der Vielzahl von Auftragspake- 

ten des eingegebenen Druckauftrags im Spei- 
cherbereich enthalten sind; 
Venwalten von Druckauftragskennzeichnungs- 
information, die den Druckauftrag entspre- 

10 chend den im Speicherbereich gespeicherten 

Dmckdaten Identifiziert; 
Annullieren eines bestlmmten Dmckauftrags 
als Reaktion auf einen Annullierbefehl, Invali- 
dieren der Druckdaten aus den im Speicherbe- 

is reich gespeicherten Druckdaten, die der 

DruckauftragsidentifikationsinformationfLirden 
bestlmmten Druckauftrag .entsprechen, wobei 
der Invalidierschritt in Hinslcht auf die eingege- 
benen Auftragspakete die Druckdaten der auf 

20 der Grundlage der fur die Pakete bereitgestell- 

ten Kopf information fiir ungultig erklart, ohne 
die Druckdaten tm Speicherbereich zu spei- 
chem. 

25 12. Verfahren nach Anspruch 11 , das des weiteren her- 
ausfindet, ob die eingegebenen Auftragspakete der 
Druckauftragsidentifikationsinformatton fur einen 
zu annullierenden Druckauftrag entsprechen, wo- 
bei der Invalidierschritt die Druckdaten der Auf- 
30 tragspakete als Reaktion auf ein Selektieren im Se- 
lektierschritt fur ungiiltig erklart. 

13. Verfahren nach einem der Anspriiche 11 und 12, 
wobei der Vorverarbeitungsschritt die Druckdaten 

35 eines Druckauftrags in eine Vielzahl von Blocken 
teilt (S3302), die Vielzahl von Blocken mit jeweiii- 
gen ID bereitstellt (S3304) und die Vielzahl von 
Druckdatenblocken entsprechend den jeweiiigen 
ID im Speicherbereich speichert (S3304), und wo- 

^0 bei als Reaktion auf den Annullierbefehl zum An- 
nullieren eines Druckauftrags, der eine ID be- 
stimmt, der Invalidierschritt die Druckdaten eines 
der bestimmten ID entsprechenden Blockes fiir un- 
giiltig erklart. 

45 

14. Verfahren nach einem derAnspriiche 11 bis 13, bei 
dem der Vorverarbeitungsschritt Eigenschaftsda- 
ten und PDL-Daten eines jeden Auftragspakets In 
jeweils unterschiedlichen Speicherbereichen auf 

so der Grundlage der Kopfinfomnation speichert. 

15. Verfahren nach einem der AnsprQche 11 bis 14, bei 
dem das Drucksteuergerat fiir einen Laserstrahl- 
daicker bereitsteht. 

55 

16. Verfahren nach einem der Anspriiche 11 bis 14, bei 
dem das Drucksteuergerat einen Tintenstrahldruk- 
kersteuert. 
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17. Verfahren zum Steuern eines Systems mit einem 
Drucker und einem mit diesem in Verbindung ste- 
henden Hauptcomputer, das das Betrelben eines 
Drucksteuergerates vom Dojcker nach einem Ver- 
fahren beinhattet, das in einem der Anspruche 1 1 
bis 1 6 festgeiegt ist, urn aus dem Hauptcomputer 
empfangene Druckdaten zu verarbeiten. 

18. Verfahren nach Anspruch 17, bei dem der Haupt- 
computer eine Vielzahl von Auftragspaketen durch 
Anordnen von Druckdaten erzeugt, die ein Drucker- 
treiber auf der Grundlage von Anwenderdaten In 
Paketdaten aufbereitet und diese unter Verwen- 
dung eines vorbestimmten Ubertragungsprotokolls 
uber ein Ubertragu ngsmittel an das Drucksteuerge- 
rat sendet. 

19. Verfahren nach einem der Anspruche 17 und 18, 
bei dem der Drucker des weiteren uber einen den 
Druckauttrag ubertragenden Auftragskanal und 
iiber einen die Druckverwattungsbefehle ubertra- 
genden Verwaltungskanal verfiigt, wobei der Ver- 
waltungskanal den Annuliierbefehl empfangt. 

20. Verfahren nach einem der Anspruche 1 7 bis 1 9, bei 
dem das Ubertragungsmittel eine lokale Schnitt- 
stelle verwendet, die in IEEE 1284 Oder einem Lo- 
kalbereichsnetzwerk festgeiegt ist. 

21. Speichemnedium, das ein Steuerprogramm zum 
Ausfuhren aller Verfahrensschritle eines in einem 
der Anspruche 11 bis 20 angegebenen Verfahrens 
speichert. 

22. Computerprogramm zum Ausfuhren aller Verfah- 
rensschritte, wie ste in einem der Anspruche 11 bis 
20 angegeben sind. 



Revendlcatlons 

1. Appareil de commande d'impression pour com- 
mander une imprimante (150) qui communique 
avec un ordinateur bote (100), I'appareil 
comprenant : 

un moyen interpr6teur (155) pour interpreter 
des donn^es d'impression stock^es dans une 
zone de stockage (154) ; 
un moyen d'entr6e (159) pourfournir en entr6e 
une t^che d'impression comprenant des don- 
n6es d'impression divis6es en une plurality de 
paquets de tSches dont chacun est muni d'in- 
fonnations d'en-tdte respectives, lesdites infor- 
mations d'en-t§te 6tant representatives d'un at- 
tribut de chaque paquet de tdches ; 
un moyen pr6processeur (153) pour stocker 
dans la zone de stockage les donn6es d'im- 



pression contenues dans chacun de la pluralite 
de paquets de tdches de la tdche d'impression 
fournie en entree par ledit moyen d'entrde ; 
un moyen gestionnaire{153) pour gerer des in- 

5 formations d'identification de taches d'impres- 

sion qui identifient la tSche d'impression, en 
correspondance avec les donn6es d'impres- 
sion stockdes dans la zone de stockage ; 
un moyen d'invaiidation (153) pour, en rdponse 

10 k une instruction d'annulation destin^e ^ annu- 

ler une Xkche d'impression designee, invalider 
les donn^es d'impression qui correspondent 
aux infonmations d'identification de tache d'im- 
pression g^r^es par ledit moyen gestionnaire 

'5 pour la tache d'impression d6sign6e pamni les 

donn6es d'impression stock6es dans la zone 
de stockage, dans lequel, pour des paquets de 
taches qui sont fournis en entree par ledit 
moyen d'entrde, ledit moyen d'invaiidation peut 

20 etre mis en fonctionnement pour invalider les 

donn^es d'impression des paquets de taches 
sur la base des infomnations d'en-tete fournies 
pour les paquets sans stocker les donndes 
d'impression dans la zone de stockage. 

25 

2. Apparel! de commande d'impression selon la re- 
vendication 1 , comprenant en outre un moyen de 
discrimination pour discriminer si les paquets de ta- 
ches qui sont fournis en entrde correspondent aux 

30 informations d'identification de taches d'impression 
pour une tache d'impression devant &tre annul6e, 
dans lequel ledit moyen d'invaiidation peut etre mis 
en fonctionnement pour invalider les donn6es d'im- 
pression des paquets de taches en r^ponse a une 

35 discrimination faite par ledit moyen de discrimina- 
tion. 

3. Appareil de commande d'impression selon la re- 
vendicatton 1 ou 2, dans lequel ledit moyen pr^pro- 

40 cesseur peut §tre mis en fonctionnement pour divi- 
ser les donn6es d'impression d'une tache d'impres- 
sion en une plurality de blocs via ledit moyen d'en- 
tr^e, pour foumir a la plurality de blocs des identrfi- 
cateurs respectifs et pour stocker dans la zone de 

45 stockage la pluralite de blocs de donn^es d'impres- 
sion en correspondance avec les identificateurs 
respectifs, et dans lequel, en r^ponse a instruction 
d'annulation destln^e a annuler une tache d'impres- 
sion d6signant un Identificateur, tedit moyen d'inva- 

50 iidatlon peut 6tre mis en fonctionnement pour inva- 
lider les donn^es d'impression d'un bloc qui corres- 
pond a I'identificateur d6sign6. 

4. Appareil de commande d'impression selon I'une 
55 quelconque des revendlcatlons 1 a 3, dans lequel 

ledit moyen pr6processeur peut §tre mis en fonc- 
tionnement pour stocker des donn6es d'attributs et 
des donn^es de langage PDL de chaque paquet de 
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tdches dans des zones de stockage differentes res- 
pectives sur la base des infonnations d'ent§te. 

5. Appareil de commande d'impression selon Tune 
quelconque des revendications 1 k 4, dans lequel 
ledit appareil de commande d'impression est pr6vu 
pour une imprimante h faisceau laser. 

6. Appareil de commande d'impression selon I'une 
quelconque des revendications 1^4, dans lequel 
tedit appareil de commande d'impression est pr6vu 
pour une Imprimante k jet d'encre. 

7. Syst^me comprenant une imprimante ayant un ap- 
pareil de commande d'impression selon I'une quel- 
conque des revendications 1 & 6 et comprenant en 
outre I'ordinateur hote pour communlquer avec ce- 
lui-ci. 

8. Systfeme selon la revendication 7, dans lequel I'or- 
dinateur hdte comprend un g^n^rateur de paquets 
(107) pour g6n6rer une pluralite de paquets de tfi- 
ches en configurant des donn6es d'impression pr6- 
par6es par un pllote d'imprimante sur la base de 
donn^es d'applications sous forme de donn^es de 
paquets, et un moyen de communication pour 
transmettre les donn^es de paquets audit appareil 
de commande d'impression via un protocole de 
communication pr6d6tennin6. 

9. Syst^me selon Tune quelconque des revendica- 
tions 7 et 8, dans lequel I'imprimante comprend en 
outre un canal de tSches pour transmettre la tdche 
d'impression et un canal de gestion pour transmet- 
tre des commandos de gestion d'impression, dans 

' lequel le canal de gestion peut etre mis en fonction- 
nement pour recevoir I'instruction d'annulation. 

10. Syst^me selon I'une quelconque des revendica- 
tions 76 9, dans lequel le moyen de communication 
est destin6 k effectuer une communication selon un 
protocole de communication qui utilise une interfa- 
ce locale d6finie selon le fonnat IEEE 1284 ou un 
r^seau local. 

11 . Proc6d6 de commande d'une Imprimante (150) qui 
communique avec un ordinateur hdte (100), le pro- 
c6d6 consistant k faire fonctionner un appareil de 
commande d'impression pour qu'il execute les sta- 
pes qui consistent k : 

interpr6ter des donndes d'impression stock^es 
dans une zone de stockage (154) ; 
foumir en entr6e une tache d'impression com- 
prenant des donn^es d'impression divls^es en 
une plurality de paquets de tdches dont chacun 
est muni d'informations d'ent§te respectives, 
lesdites informations d'en-t§te 6tant represen- 



tatives d'un attribut de chaque paquet de 
Inches ; 

effectuer une 6tape de pr6traitement consistant 
k stocker dans la zone de stockage les don- 
5 n^es d'impression contenues dans chacun de 

la plurality de paquets de tdches de la ikche 
d'impression d'entr^e ; 

gerer des informations ^Identification de ta- 
ches d'impression qui identifient la tSche d'im- 
10 pression en correspondance avec les donn6es 

d'impression stock^es dans la zone de 
stockage ; 

en r^ponse k une instruction d'annulation des- 
tin6e k annuler une tache d'impression d^si- 
'5 gn6e, invalider les dpnndes d'impression qui 

correspondent aux informations ^identification 
de tache d'impression pour la tSche d'impres- 
sion d6sign6e pamni les donn^es d'impression 
stock^es dans la zone de stockage, dans le- 
20 quel, pour des paquets de tSches qui sent four- 

nis entree, ladite 6tape d'invalldation invalide 
les donn^es d'impression des paquets de ta- 
ches sur la base des infonnations d'en-tete 
fournies pour les paquets sans stocker les don- 
25 n^es d'impression dans la zone de stockage. 

12. Proced6 selon la revendication 11, consistant en. 
outre k discriminer si les paquets de tSches qui sont 
fournis en entree correspondent aux infonnations 

30 d'identif ication de tSches d'impression pour une tk- 
che d'impression devant §tre annul6e, dans lequel 
ladite 6tape d'invalidation invalide les donn^es 
d'impression des paquets de tSches en r^ponse k 
une discrimination faite par ladite 6tape de dlscri- 
35 minatlon. 

13. Proc6d6 selon I'une quelconque des revendications 
11 et 12, dans lequel ladite 6iape de pr^traitement 
divise (S3302) les donn6es d'impression d'une tS- 

40 Che d'impression en une pluralit6 de blocs, affecte 
-(S3304) k la plurality de blocs des identificateurs 
respectifs et stocke (S3304) la pluraiit6 de blocs de 
donn6es d'impression en correspondance avec les 
identificateurs respectifs dans la zone de stockage, 

45 et dans lequel, en r6ponse k I'instruction d'annula- 
tion destin^e k annuler unetSche d'impression d6- 
slgnant un identificateur, ladite 6tape d'invalidation 
invalide les donn6es d'impression d'un bloc qui cor- 
respond k I'identificateur d^signd. 

50 

1 4. Proced6 selon I'une quelconque des revendications 
11 k^3, dans lequel ladite 6tape de pr^traitement 
stocke des donn^es d'attributs et des dohn^es de 
langage PDL de chaque paquet de tSches dans des 

55 zones de stockage diff6rentes respectives sur la ba- 
se des informations d'ent§te. 

15. Proc6de selon I'une quelconque des revendications 
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11 14, dans lequel ledit appareil de commande 
tfimpression est pr6vu pour une imprimante k fais- 
ceau laser. 

1 6. Proc6d6 selon i'une quelconque des revendications s 
11 ^14, dans lequel ledit appareil de connmande 

d' Impression commande une imprimante ^ jet d'en- 
cre. 

17. Proc6d6 de commande d'un systfeme comprenant io 
une Imprimante et un ordinateur hote en communi- 
cation avec celle-ci. ie precede comprenant la mise 

en fonctionnement d'un appareil de commande 
d'impression de ladite imprimante conform6ment k 
un proc6d6 selon Tune quelconque des revendica- is 
tions 11 6 16 pour trailer des donnees d'impression 
revues de I'ordinateur hote. 

18. Proc6d6 selon la revendication 1 7, dans lequel I'or- 
dinateur hote gdn6re une plurality de paquets de 20 
tdches en configurant des donnees d'impression 
pr6par6es par un pilote d'imprimante sur la base de 
donn6es d'applications sous la fonme de donndes 

en paquets, et transmet les donndes en paquets 
audit appareil de commande d'impression via un 25 
moyen de communication utilisant un protocole de 
communication pr6d6ten7iin6. 

1 9. Appareil selon I'une quelconque des revendications 

17 et 18, dans lequel I'lmprlmante comprend en so 
outre un canal de tSches transmettant la tSche d'im- 
pression et un canal de gestion transmettant des 
commandes de gestion d'impression dans lequel Ie 
canal de gestion revolt t'instruction d'annulation. 

35 

20. Proc^dd selon I'une quelconque des revendications 
17 & 19, dans lequel Ie moyen de communication 
utilise une interface locale d^finte selon Ie formant 
IEEE 1284 ou un rdseau local. 

40 

21. Support de stockage stockant un programme de 
commande pourmettre en oeuvre toutes les etapes 
d'un proc6d6 selon I'une quelconque des revendi- 
cations 11 ^20. 

45 

22. Programme infomiatique pour mettre en oeuvre 
toutes les 6tapes d'un proc6d6 selon I'une quelcon- 
que des revendications 11 ^20. 
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FIG. 10 
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FIG. 22 
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